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“‘There was no rust or sludge...’ 


4 


@ In this plant (name on request) a Westinghouse 


30,000 kw. generator was disassembled for a regular 


check-up. The superintendent reported on the performance 


of Texaco Regal Oil R&O— 


“We are extremely well pleased with the condition 
of this unit . . . There was no rust or sludge . . . wear 
on the bearings was negligible. All bearings will be 
put back into the unit just as they were removed. 
Texaco Regal Oil R&O has done a wonderful job...” 


You'll get similar reports from operators everywhere 
who are using Texaco Regal Oil R&O. This is the 
famous oil that’s refined to premium quality then further 
improved with special additives to prevent rust, sludge 


and foam. Texaco Regal Oil R&O has an extra long 
service life — gives you an extra margin of safety in 
the operation of your turbines. 

There is a complete line of Texaco Regal Oils R&O 
to meet the requirements of all leading turbine builders. 
A Texaco Lubrication Engineer will gladly help you 
select the proper one. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 States, 
or write The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


CO Regal Oils R&O 


FOR ALL TURBINES 
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this feature of 


CM-OT provides 


light weight and 
unusually high 


compressive strength 


It’s the corrugated bronze tape that 
makes CM-OT particularly suitable 
for direct burial power and control 
circuits. It provides a cable that is 
light weight, has high compressive 
strength, and whose cost approxi- 
mates standard rubber-insulated, 
neoprene-sheathed cables. In 
addition, the bronze tape serves as 
an excellent shield and ground for 
control cable circuits in those utility 
and industrial applications where 
these are considered desirable. 


The CM-OT sheath consists of a 
5-mil, helically-wrapped, corrugated 
bronze tape . . . a wall of Okoprene 
reinforced with an Okoprene-filled 
cable tape . . . and an outer wax and 
mica lubricated finish. While pri- 
marily designed for multi-conductor 
signal and control cables, the 


CM-OT sheath can be supplied over 
single and multi-conductor power 
cables with conductor sizes as large 
as #4/0 Awg. 


Here are just some of the basic 
direct burial installation require- 
ments that CM-OT meets: resistant 
to earth pressures, water, corrosion, 
electrolysis, fungi, insects and small 
rodents, lightning surges and ex- 
tremes of temperature. It is flexible 
and easy to handle, splice and ter- 
minate with conventional tools... 
can be installed in long lengths 
(1500-2500 feet or longer)... 
adaptable for aerial, underground 
duct, rack or conduit installations 
. .. long life and reliability. 


For more complete details, write 
for BulletinEW-1086 to The 
Okonite Company, Passaic, N. J. 


474) 
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... from the publisher 


When Industrial Editor Ken McLean first 
started research for his special report, “Dis- 
tribution for Tomorrow’s Industry” (page 


101), he had little idea of how really signifi- 
cant his assignment would turn out to be. 


“Talk about low Housepower in homes,” he 
said later, “we have the same problems in in- 
dustrial plants. Only we’re not talking about 
three or four thousand kilowatthours a year. 


We're talking about big stuff—100,000 kilo- 
watthours and more.” 


Happily though, the industrial electrical 
engineer, unlike the homeowner, already rec- 
ognizes his plight. He knows that increased 
production means more machinery. More ma- 
chinery means more power. And more power 
means need for bigger and better systems to 
distribute it. His problem is how to develop 
a system most economically and at the same 
time make it flexible enough for still further 
growth. 


That's the purpose of McLean’s weeks of 
digging. Whichever side of the industrial plant 
substation you're on—the one that buys and 
distributes power or the one that sells it— 
you'll find the report a highly profitable in- 
vestment of your reading time. 
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They Whisper 
While They Work! 


These two 100,000-kva Allis-Chalmers 
transformers are good neighbors...thanks 
to careful pre-planning. 


Installed in the middle of a residential 
area, these two large transformers could 
have created a public relations headache. 


They didn’t . . . because of elaborate 
planning by the utility’s engineers work- 
ing together with A-C. 

In fact, this installation is a model of 
what can be done. 


Before any designing was started, Allis- 
Chalmers mobile sound laboratory equip- 
ment was brought in. Day and nighttime 
studies of ambient characteristics indi- 
cated that the most economical solution 
to the problem required a twofold attack. 


1, Design and build a low noise level 
transformer unit with frequencies 
melded to the ambient. 


2. Build a masonry barrier around the 
transformers to reduce the noise level 
further. 


So critical were the conditions that 
neither step by itself would do the job. 


Today, the transformers are in full op- 
eration . . . and there are no complaints 
from the neighbors. 


Transformers like this are an outgrowth 
of continued research by Allis-Chalmers 
into magnetostriction and resonance in 
A-C sound laboratories, acoustical prov- 
ing ground and mobile research unit. 


* * * 


For help in finding the best and most 
economical means for solving sound prob- 
lems, contact your nearby A-C office, or 
write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


‘Mobile sound testing equipment was brought in to study ambient char- 
acteristics and find a noise level that would not be objectionable. 


ALLIS- 


This was the area with residences as close as 170 
feet from the proposed transformer locations. 


A-5353 








Transformer noise level Jower than standard and use of 
masonry barriers were dictated by the severe require- 
ments of the neighborhood. 


Decibels 


Frequency 


On-the-site testing in quiet predawn hours 
determined minimum masking noises, 


CHALMERS 





Here is a typical installation of an Elliott 2500-hp 
“super-quiet" 2-pole motor driving a boiler-feed 
pump. It's in the Vermilion station of Illinois Power 
Company, where all main auxiliaries are driven by 
Elliott motors. 


When an 


ELLI OTT “super-quiet” 2-pole motor goes in 


eeeee eeee 


nerve-wracking noise goes out! 


“So much noise in here I can’t even think.” 

That was the usual comment whenever a large 2-pole motor was operat- 
ing. Besides reducing employee efficiency, it caused irritations both inside 
and outside of the plant. To eliminate these difficulties, 

Elliott engineers spent many years developing a ‘“‘super- 
quiet”’ motor. Now when an Elliott 2-pole induction motor mint 
is installed they say, ““That’s the quietest large 2-pole 
motor I’ve ever heard! What a whale of a difference!” MOTOR'S 

And they’re right. There is a BIG difference—for when REALLY 
noise-making motors go out, operator comfort and effi- QUIET... 
ciency goes up. Community. relations are improved. 5 

All this was made possible by redesigning certainelements J¥St the way 
of the rotor, stator and ventilating system. The revolution- I like it” 
ary results have brought a steady stream of orders for “‘super- 
quiet” motors. Further details, or a demonstration of the 


new Elliott motor can be arranged. Call your Elliott district 
office or write... 


ELLIOTT Company 


Ridgway Division * Ridgway, Pennsylvania 
fo 


Steam Turbines © Motors «© Generators © Deaerating Heaters © Ejectors © Condensers ¢ Centrifugal Compressors « Turbochargers ¢ TubeCleaners © Strainers 
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Wire sculpture by Henry Szafarz 


The Inside Story Beneath the surface, there’s a lot going on. 


An underground river of power surges through innumerable cables, supplying the 


electrical energy that keeps the entire community rolling smoothly. 


Throughout the nation, Simplex products are used extensively in such applications. 
This is particularly true of ANHYDREX XxX, the ideal all- purpose cable for 
high-voltage use. This expertly engineered cable is popularly employed in the 2001 
to 35,000 volt range, and has a Conductor Temperature Rating of 90°C up to 5 KV 
(a rating never attained before the development of ANHYDREX XX). 
For more technical data, write for Booklet 1023. 
SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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NO INSULATOR IS 
MADE WITH GREATER 
CARE THANA YW/CTOR 


PINTYPE! 


VICTOR Pintypes are designed and manufactured with 
the same Purified Porcelain as high voltage units. 
VICTOR Pintypes are design-tested with steep front 
impulse wave in addition to the normal 1.5 x 40 stand- 
ard impulse wave. 

The conductive glaze on VICTOR radio-freed units 


is readily distinguishable and permanent. Accurate, die- 


VICTOR CATALOG 


Now ready for distribution is Victor’s newest 
and most extensive catalog. One of the most 
complete in the field, it includes illustrations 
and data on many items being produced at 
VICTOR and not previously shown, up-to-date 
EEI-NEMA Standards, and an outline of 
VICTOR’S new plant, research, testing and 
manufacturing facilities. It’s FREE! Write for 
your copy. 


CUT-AWAY VIEW OF 
VICTOR NO. 9-R (EEI-NEMA 55-5) 


LOW VOLTAGE RADIO-FREED PINTYPE INSULATOR 


formed porcelain threads assure ease of installation. 
Machine glazing guarantees uniform glaze application, 
giving optimum dielectric and mechanical strength. 
Every VICTOR Pintype receives the same careful rou- 
tine electrical testing as VICTOR high voltage insula- 
tors. That’s why—when you buy VICTOR, you just 
can’t buy better pintypes. 


FOR ELECTRICAL INSULATORS! 


VICTOR 
INSULATORS 
DIVISION 


1-T-E CIRCUIT BREAKER CO., Inc. 
VICTOR, N.Y. 
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Butyrate conduit means 
direction changes without fittings 


The semi-rigid nature of Tenite Butyrate allows the engineer 
maximum flexibility in planning and revising—since many di- ° 
rection changes can be made without costly and job-prolong- Butyrate conduit 
ing fittings. means 


resistance to 
corrosion 


Conduit of Tenite Butyrate is 
unaffected by corrosive and 
electrolytic action of soil. 
This is your assurance of 
many years of trouble-free 
service. 


What can conduit of Tenite Deteinicnadiia 
Butyrate plastic mean to you? means lightness in weight 


Conduit of Tenite Butyrate is extremely easy to handle, 
thanks to its light weight. A 20’ length of 4” conduit can 


Conduit made of Tenite Butyrate plastic means literally be carried “with one hand behind your back.” 


many things to many utilities—for use in carrying 
both electric power and telephone cables. 

To Long Island Lighting Company, Hicksville, 
N.Y., for example, Butyrate conduit meant resilience 
—which enabled it to meet conditions encountered 
in filled-in marsh areas. Conduit of Tenite Butyrate 
“gives” with ground movement instead of parting 
or fracturing. 

To other companies it may mean: freedom from 
corrosion, high impact strength, non-inductance, 
ease in cutting and joining, extra-smooth walls, or 
semi-rigidity. 

All of these benefits of Tenite Butyrate plastic are 
available to you—plus the economies in installation 
and maintenance which accompany them. 

Discover how you can share in these benefits. 
For complete information and a list of suppliers in 
your area, mail the coupon below. 


1932—EASTMAN’S 25TH YEAR IN PLASTICS—1957 


EASTMAN CHEMICAL PRODUCTS, INC. 
subsidiary of Eastman Kodak Company, Kingsport, Tennessee 


Please send me information on cable conduit made of Tenite Butyrate 
and a list of companies manufacturing Butyrate conduit and fittings. 
I necting 
insane teagan 


BUTYRAT E ao 


STREET. 
an Eastman plastic a 
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TPMT ov 


CONDENSER-TYPE + To save equipment size and weight . . . to facilitate inter- 
changeability for replacement in older equipment . .. ASA Standards call for bush- 
ings of small diameter. This requirement is met, with wide safety factors in opera- 
tion, by Lapp POC* Bushings. The internal voltage stresses resulting from these 
small diameters are distributed by a series of equal-capacitance condensers equally 
sharing total bushing voltage. 


PAPER-OiL INSULATION « For its high dielectric strength, low dielectric loss and 
proved dependability in service, Kraft paper oil-impregnated is preferred as insula- 
tion for highest-voltage applications. That’s why paper-oil is used in your highest- 
voltage cables, potheads and bushings—and why the condenser core of the Lapp 
POC* Bushing is paper-oil insulated. 


ENCLOSED CORE ~ The housing which encloses the condenser core of the Lapp 
POC* Bushing is an assembly of metal and porcelain, permanently sealed against 
temperature change, cantilever or impact stresses. Leakage currents—which can and 
do result from moisture and contamination in transformer and circuit breaker oil— 
can flow only over the porcelain shank of the POC* Bushing. This is positive 
protection to the bushing core, since there’s no charring, tracking or deterioration of 
porcelain from such leakage current. Storage problems of spare bushings are 
simplified, too, because the porcelain shank of the POC* Bushing needs no protec- 
tion from natural elements. 

Lapp POC* is the bushing design of the future. It’s proved and ready to serve you 
reliably today. 


WRITE for specification data. Lapp Insulator Co., Inc., Le Roy, New York. 
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LOADING 


BUSHING 


*PAPER-OIL CONDENSER TYPE 


TOTALLY-ENCLOSED CORE 


ASA STANDARD 
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YOU SAVE 


with General Electric’s NEW 


Now you can afford complete 4-wire pro- 
tection and metering to replace any 3- 
wire schemes you may now have on your 
system. This is possible because General 
Electric’s new Cascade potential trans- 
formers are priced 45% lower than con- 
ventional high-voltage transformers of 
the same ratings—3 115-kv Cascade 
units cost almost $4000 less than 2 con- 
ventional delta connected types. 


HIGH ACCURACY—Surpassing all ASA 
accuracy requirements, these new low- 
cost transformers also overcome the dis- 
advantages of inflexible potential devices 
such as small useful burden, poor accu- 
racy, and operational variations in char- 
acteristics. 

LESS SPACE—Besides being 45% lower 
in cost, the new General Electric Cascade 
transformers are smaller and lighter in 


weight. For example, the 115-kv unit has 
a base only 21 inches square; it is 88 
inches high and weighs just 1500 pounds. 
You save valuable floor space, shipping 
costs, and more than $2000 in original 
cost compared to the conventional high- 
voltage potential transformer. 

WHY THESE SAVINGS?—These savings 
result from General Electric’s new cas- 
cade design. In conventional potential 
transformers, as voltage rating is in- 
creased, insulation and most other ma- 
terials have to be increased by about the 
square of the voltage. In cascade design, 
voltage is divided and insulation require- 
ments are reduced. 


MULTIPLE STAGE DESIGN—General 
Electric’s new Cascade instrument trans- 
former consists of several units connected 
in series or cascade. For example, in the 
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PHASE ANGLE — MINUTES 


RATIO CORRECTION FACTOR @ 


RATIO CORRECTION FACTOR 


85% P.F. 


150 
“i ome 


Cascade Instrument Transformer 


115-kv unit, three stages are employed, 
each designed for 14 the total system 
voltage. Since only 14 the voltage is ap- 
plied to each section, insulation material 
requirements are reduced considerably 
making it possible to get a high-quality 
instrument transformer selling for 
approximately $2450. 


MORE INFORMATION—For more de- 
tailed information on General Electric’s 
new Cascade instrument transformers 
for applications 115 through 230 kv, call 
your General Electric Apparatus Sales 
Office. Or write Section 581-4, General 
Electric Company, Schenectady 5, N. Y. 


ESTIMATED NET PRICE COMPARISON 


INSULATION 
CLASS 
115 KV 
138 KV 
161 KV 
196 KV 
230 KV 


BIL 


CONVENTIONAL 
TYPE ES 
$4,480 

5,880 
7,364 
14,000 
21,000 


CASCADE 
TYPE EU 
$2,450 
3,220 
4,060 
7,700 
11,550 


GENERAL @@ ELECTRIC 
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GALVANIZED 
STEEL 


ror 


East or West, there’s a single, convenient 
source of top-quality galvanized strand for 
ground, messenger and guy wire. That’s 
because dependable time-proved Creal Gal- 
vanized Strand* is produced at both Buffalo, 
N. Y., and Pueblo, Colorado. 

This combination of plant sites enables 
CF«I to quickly and efficiently fill your 
strand requirements. 

What’s more, you’re always sure of the 
*three- and seven-wire constructions 


quality of CF&I Galvanized Strand. Every 
phase of its production is handled by the 
makers of world-renowned Wickwire Wire 
Rope and Wire Rope Slings...every phase 
of its production is under CFel’s rigid 
quality control system. 

Next time you need strand—whether it’s 
to ASTM Specification A-122, A-363 or 
your specification—it’ll pay you to contact 
the closest CFaI sales office listed below. 


GALVANIZED STEEL STRAND 


THE COLORADO FUEL AND IRON CORPORATION 


Albuquerque + Amarillo « Atlanta - Billings - Boise + Boston + Buffalo » Butte - Chicago - Denver + Detroit + El Paso + Ft. Worth » Houston + Kansas City 
Lincoln (Neb.) - Los Angeles - New Orleans » New York » Oakland - Oklahoma City + Philadelphia - Phoenix + Portland + Pueblo + Salt Lake City 


San Francisco + Seattle - Spokane - Wichita - CF&l OFFICES IN CANADA: Toronto + Montreal 
4247 
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EQUIPPED 
Try ea be 


Ask your RT&E representative to 

demonstrate the five sound rea- 

5 sons why RT&E transformers are 

¥ better. Or write RT&E Corpora- 
tion, Waukesha, Wisconsin. 
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esi. 
KANSAS CITY POWER & UGHT COMPANY 


. 


a 


When necessary repairs must be made to Kansas City 
Power & Light’s line installations, there’s no shut-down 
on power to customers. Mobile substations like these are 
wheeled into action, taking over the transformer job 
while replacement or repairs are made on line units. 
Service is maintained without interruption. 


The heart of these mobile substations depends on 
versatile RTaE OVAL VOLTAGE TRANSFORMERS ... rated 
at 1OOKVA, 2400x7620 — 120/240/277 volts with Exter- 
nally Operated Taps at 8000/7810/7430/7200 volts. These 
special units also incorporate RT&E’s Externally Oper- 
ated primary voltage change-over switch. - 


This is just another example of RT&E ' a 
transformers at work, proving again their ; 
merits with many of the industry’s outstand- 
ing and exclusive features. 


oe oe 


RTE corporation wauxesna, wisconsin 





| 
| 
r: the safety practices | 
of this utility require | 
| 
| 
| 


safety glasses for all cutouts, 
even the Positect! 


This utility knows that the lineman might close on a 
fault—and it uses safety glasses to protect him against 
such an eventuality. It uses the Positect because: 

1. it is the only cutout which can be closed on a fault; 


2. it directs the blast away from the operator—he 
is out of reach of the arc, flame, and shrapnel; 


3. it minimizes the blast—by an exclusive feature 
which shortens the arc length; 


4. the high inertia characteristic of its bayonet 
action opposes the recoil forces. 


The long and short of it is this: it takes sound 
operating practices and good equipment 
to safeguard your linemen. 


Specialists im High-Voltage Cineuit Intevuption Since 1910 
S2C ELECTRIC COMPANY 


4421 RAVENSWOOD AVENUE + CHICAGO 40, ILLINOIS + U. S. A. 
In Canada: S&C Electric Canada, Ltd., 8 Vansco Road, Toronto 14, Ontario 
POWER FUSES «+ DISTRIBUTION CUTOUTS AND FUSE LINKS * LOAD INTERRUPTERS * METALCLAD SWITCHGEAR 





ELECTRICAL NEWSLETTER 


NEWS-SCOPE __ 


FUTURE NEWS > 


LATE NEWS > 


We're standing by our forecast of an 8.2% rise in output this year. Despite the 
relatively slow start during early months, there are now signs of a more rapid 
climb. It'll depend, of course, on some hot weather this summer and gains in 
industrial production during the last half of the year. But the Pacific Northwest 
area, which has caused part of the lag, is back in full production after a period 
of low water. 


This could be a banner year for line contractors. A number of them have a 
larger backlog of work than they did at the same time last year. But they 
point to the cutback in housing as a possible damper on distribution work. 


Public utility commissions will take another look at current rates of return in 
light of the higher money costs and rises in other expenses. Question is whether 
present rates are sufficient to attract necessary capital. 


Is demand for engineers tapering off? There seems to be fewer “Engineers 
Wanted” ads in newspapers and other publications. To further improve the 
situation, utilities will make more efficient use of their technically trained men 
and put more emphasis on in-service training to bring promising young men into 
the technical class. 


Engineers Joint Council board of directors approves the majority report of the 
Review Board-National Water Policy Panel, as published in EW, April 15 p 69. 


National Highway Users Conference reports bills to reimburse utilities for 
highway relocation have been considered in 34 states, defeated in 11, are await- 
ing gubernatorial action in three, enacted in seven, pending in 14 others. 


Atomic Energy Commission signs $1.7-million contract with Nuclear Develop- 
ment Corp of America for research, development, and preliminary design of a 
liquid sodium, heavy-water moderated reactor system. Pact is intended to 
establish feasibility of such a reactor. If successful, Chugach Electric Assn, 
AEC, and NDA jointly would build a 10,000-kw nuclear electric plant in Alaska. 


President Eisenhower cuts budget by $5,058,000 by deferring some generating 
and transmission facilities planned for Bonneville Power Administration. 


H. K. Porter Co acquires Federal Wire & Cable Co, Ltd, of Ontario, one of 
Canada’s largest wire and cable firms. 


Westinghouse marks largest first quarter in new orders booked of any January- 
March period in its history. Company reports sales billed during period at 
$475.5 million with net income of 82¢ a share vs a loss of $1.14 a share during 
the same period last year. Westinghouse board elects John H. Chiles, Jr, a 
vice president in charge of the Transformer Division in Sharon, Pa. 


Congratulations . . . Black Hills P&L elects J. B. French board chairman, Neil 
G. Simpson president, H. E. Norman vice president and treasurer, L. Duane 
Walrafen vice president and secretary, R. G. Asheim vice president-operations 
. . . Harry T. Pritchard retires as president of Indianapolis P&L, is re-elected 
board chairman. Ottis T. Fitzwater rises to president, Bernard W. Schotters 
to executive vice president, Edwin L. Cassady to vice president and treasurer . . . 
Toledo Edison ups John K. Davis to executive vice president and assistant gen- 
eral manager, W. A. Marshall to vice president and secretary. 


ELECTRICAL WORLD e@ April 29, 1957 ELECTRICAL NEWSLETTER 19 





ELECTRICAL WEEK A TWO-MINUTE 


INDUSTRIAL > 


MEETING REPORT > 


GENERATION > 


Plan wisely for tomorrow’s industrial distribution needs. This advice goes for top 
management and electrical engineers in general industry and the electric 
utilities. The specifics are spelled out in our comprehensive special report, 
“Distribution for Tomorrow’s Industry,” in this issue (pp 101-113). 


Packed into these 13 pages is the background and the guiding philosophy for 
evaluating industrial distribution needs and planning systems that will adequately 
provide for those needs. You'll see actual figures on the “shut down” losses 
that result from electrical outages in different types of plants. 


You'll find a helpful check-list for guiding the design of an adequate industrial 
system. And you'll see why “flexibility” and “expandibility” are more important 
in today’s planning than is any attempt to initially install adequate capacity 
for all future needs. 


“Distribution for Tomorrow’s Industry” is the kind of report that electrical 
engineers in industry should show their bosses before they chain it to their 
own desks tops. It’s the kind of report that industrial power salesmen will want 
to keep for ready reference. 


Business is sticking to its guns on capital spending. Despite tight money, talk 
of leveling out, and some fringe pessimism, U. S. industry firmly plans to put 
12%more in capital plant than last year. What’s even more important is that 
a survey conducted last month by McGraw-Hill’s Economics Department shows 
that capital spending plans for the year are slightly above those indicated in a 
preliminary survey last year. For this year, capital spending will hit a record 
$41 billion. For the next four years, something like $150 billion as compared 
with $124 billion in the last four years (p 89). 


Calling all right-of-way men! Electrical World invites you to attend a one-day 
conference on utility R/W problems (p 91). 


Chalk up another important power pooling arrangement on your map. This one 
brings Arizona Public Service, California Electric Power and the Imperial 
Irrigation District into an international grid (p 88). 


What happens when a seven-year drought hits a co-op? You'll find a sympathetic 


and touching story (p 91) . . . Polyphase meter course is tailored for electric 
utility men (p 93). 


Southeastern Electric Exchange was urged to form a research committee by 
George S. Dinwiddie, president of SEE and New Orleans Public Service, Inc. 
At the early April meeting in Boca Raton, Fla., members of SEE also were 
told that the conversion efficiency of nuclear reactors must be considerably 
improved if nuclear fuels are to measure up as an economical heat source (p 94). 


Missouri Valley Electric Association is told that a crash nuclear power plant 
program is a ruse to permit further encroachment on electric company operations. 
Organization also heard discussion of engineering opportunities and improved 
techniques for meeting power demands (p 96). 


Remove some of the brushes from the exciter on a hydro-generator and you are 
apt to actually improve performance of the machine. That was Pacific Gas & 
Electric’s finding after an extensive study. For optimum performance, the 
brush face temperature should be above 85C to allow a protective film to form 
on the commutator. Under normal operation with full complement of brushes, 
the temperatures run considerably below 85C. First of a two-part article tells 
how the brush face temperatures are raised (p 117). 
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PREVIEW OF THIS WEEK’S ELECTRICAL WORLD 


TRANSMISSION > 


SUBSTATIONS > 


DISTRIBUTION > 


SELLING > 


MANAGEMENT }> 


PEOPLE > 


MANUFACTURERS > 


NEW EQUIPMENT > 
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Soil borings guide transmission line design on Northern States Power system. 
The company’s engineers find that data obtained from these borings enables 
designers to choose adequate and appropriate foundations and construction 
forces to work more efficiently. For two lines requiring some 62 towers, borings 
were taken at 68 locations. Cost of the boring figured at $190 per location and 
total boring cost came to 0.9% of the estimated cost of construction (p 100). 


Use of 750-Mva outdoor, metal-clad switchgear at its new Prospect substation 
enabled Holyoke Water Power to break the bottleneck on expansion of its 
13.8-kv system. One of the first installations of its kind in this country, the 
switchgear installation is unique in that the outlying supervisory control equip- 
ment is contained in an auxiliary compartment (p 94). 


You can find pole numbers in a jiffy on Ohio Edison system maps. Gimmick 
is that pole numbers are indexed to conform to sections of the map. It works 
the same way as locating a town on a regular road map (p 124). 


Time and labor saving method of testing instrument transformers involves ap- 
plying test voltages on both windings at the same time. Scheme of Detroit 
Edison’s dielectric test procedure is part of the article (p 120). 


Special wrench for tightening “wagon wheel” washers in double cross-arm 
assemblies has been devised by Max Windwehen of Southwestern Public 
Service (p 126). 


Electronic scale mounted on large electric crane greatly simplifies weighing and 
inventorying of various types of steel stock at plant of Joseph T. Ryerson & 
Son in Cincinnati . . . Ivory Pine Co formerly burned wood wastes to power its 
steam engine. Now with an all-electric plant it has found plenty of attractive 
ways to sell the wastes at a fair profit (p 135). 


Electric utilities, too, will go through with their capital spending plans this year 
—spending some $4.8 billion as budgeted (p 161) . . . For latest financing, 
rate actions, and legislation see pages 163, 164. . 


At Public Service E&G: Watson F. Tait, Jr, moves up to become executive vice 
president; Edwin H. Snyder is named vice president for electric operations; 
Arthur R. Nelson is named general manager of electric department; and Edward 
R. Eberle becomes general manager of services. At Southwestern Public 
Service: W. L. Pearson and Roy Tolk are elected vice presidents (p 166). 


Hot balance test pit, constructed for precision balancing and overspeeding of 
turbine-generator rotors under temperature conditions simulating actual opera- 
tions, is now in service at Allis-Chalmers’ West Allis Works . . . Rome Cable 
begins work on $500,000 research center at its main plant . . . Leeds & Northrup 
will build an economic dispatch computor for Florida P&L (pp 151, 154). 


New type printing demand meter has a reported capacity of 1,000 impulses per 
demand interval, up to a maximum of 1.5 impulses per second . . . Outage locator 
sends out radio signals to enable utility personnel to quickly spot a tripped 
recloser . . . Pocket-size range finder offers quick and easy measurement of 
distances between 8 ft and 100 ft . . . Insulating material made of flexible 
straight-weave continuous filament glass fabric coated with an organic modified- 
silicone resin is reported to have good solvent and heat resistance (p 138). 
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ENGINEERING TRENDS 
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Reliable service requires more automatic line sectionalizing for higher- 
voltage distribution primaries than is customary on systems below 5 kv 
because the larger circuits serve more customers and have greater exposure 
to trouble. Even the optimum additional sectionalizing may leave the higher 
voltage system somewhat more susceptible to interruptions. 


Reactor controls must make reactor output respond to load changes 
before nuclear plants can prove themselves as useful power sources for 
utility systems. 


Two 50-Mva units will serve 1-phase 16 2/3-cps railroad load froma 
206.6-Mva underground hydro station at Goschenen, Switzerland. These 
machines, claimed to be largest traction generators, will have rigidly- mounted 
stators with provision for resilient mounting if operation proves this 
necessary. 


Free-piston gasifiers will drive 36,000-kw gas-turbine plant for Singapore. 
This electric plant will comprise 6 units of 6,000 kw, each driven by 8 
1,000-hp gasifiers exhausting into the gas turbines. 


Preparation of thorium in its pure state is difficult because of the high 
melting point and reactivity of this fertile nuclear material with hydrogen, 
oxygen, nitrogen, carbon, and other metals, according to The Electric Journal. 


Spacers have been used on bundled conductors since 1946 without failure in 
Sweden where 150,000 of them are now in service. 


FROM EDITORS IN THE FIELD 


Rubber-tired mobile cranes are economical in pole and transformer yards 
because they are useful for many other lifting and moving jobs, according 
to Florida P&L Co. 


Exhaust from a 5,000-kw gas turbine will serve as 840F combustion air in 
coal-fired boiler driving a 12,500-kw steam turbine for Crisp County (Georgia) 
Power Commission. The combination is expected to be 12% more 
efficient than the alternative two 7,500-kw steam units. 


Four 250-kw submersible silicon rectifiers will supplant a de substation 
supplying scattered.dc customers in certain downtown areas, according to 
plans of the Boston Edison Co. Savings from elimination of the manually- 
operated substation will pay for the new installations within 2 years. 


Residential load density in some areas has reached 16,000 kw per sq mile, 
according to reports from Oklahoma G&E Co. 
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WE RUN A PRE-VIEW TO GIVE YOU 
MORE RELIABLE INSULATORS 
Ahead of All Other Inspection of 
Fired Pieces, A Realistic Check 
is Made on Completely 


Assembled Samples 


These insulators are still warm out of the kiln. By 
using short-cut methods, fully assembled samples 
will be under test in a few hours. Before any part of 
this production batch has been mingled with others, 
its representatives will have passed a series of special 
inspections and tests. This will be in the form of 
finished insulators, not simply separate pieces. In 
this way we pre-view our production. It is one more 
assurance of an absolutely consistent product. 


THE HEART 


O F 


Naturally, this is no substitute for almost hundreds 
of tests, measurements, inspections, and checks that 
follow later. But we know each batch is basically 
good before all this starts. It’s one of the safety meas- 
ures that show up later in the remarkably high per- 
formance records of O-B insulators in the field. 

Careful inspection, ingenious inspection, thorough 
inspection, realistic inspection, all add up to com- 
plete reliability. This is one of the unseen extras you 
get in the package -- at no extra cost -- when you use 
O-B insulators. 


Oxu1o Brass CoMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 


Qed Blt. 


EVER? INSULATOR 
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The year World War II ended, The Fisher- 
Pierce Company began work with utility en- 
gineers to develop photoelectric controls. Auto- 
matic, dependable switching of street lighting 
circuits when illumination was needed, regardless 
of time of day, season or weather, was the funda- 
mental idea. The Series 61300 was the first of five 
different, major groups of F-P controls that have 
followed. 

The experience has proved valuable to Fisher- 


. 
. 


Pierce and customers alike. Backed by an organ- 
ization of more than 650 people, F-P today offers 
photoelectric lighting controls for all purposes 
... extensive sales and engineering services ... 
research, development and production facilities 
to solve specific photoelectric/electronic equip- 
ment problems you may have. Your inquiry about 
F-P products, who uses them, and how you may 
use our development facilities for your own elec- 
tronic equipment requirements, is welcomed. 


THE FISHER-PIERCE CO., INC. 


82 PEARL STREET, BOSTON 85, MASSACHUSETTS 
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FOR ACSR CORES, GUY STRAND, MESSENGER AND 
GROUND WIRES, TELEPHONE AND STATIC WIRES 


SOUTHWIRE is proud to be among the first in the industry to offer 
aluminized steel wire* in our full line of steel wire products. To electric 
and telephone systems plagued with costly rust and corrosion problems, 
this new product offers added protection at substantial savings. Here 
are the facts: 
Laboratory tests indicate Aluminized Steel compares most favorably in 
corrosion resistance to Class B Zinc coated steel wire. 


Field tests indicate Aluminized Steel is equal or superior in holding or 
slippage characteristics to galvanized strand. 


Aluminum oxide protection retards penetration of most corrosive media. 
It offers electrochemical protection in the event that the coating should 
become nicked or pierced. 
Aluminized strand can be stretched or sagged with the same tables as 
for comparable galvanized strand. 
Wherever salt air or industrial atmospheric conditions present a rust 
or corrosion problem, SoUTHWIRE Aluminized Steel Wire products 
warrant your serious consideration. Our representatives will be glad 
to discuss the matter with you, or your inquiry will be welcomed at 
our plant. 


* Acco Aluminized 


TErrace 2-631] CARROLLTON, GEORGIA 


INGTH | 
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s 


“HOT-DIP ALUMINUM COATED” 


ELECTROCHEMICAL PROTECTION 
OFFERED BY ALUMINIZED WIRE 


ALUMINUM 


Should the coating become nicked or 
pierced, exposing a small area of steel, 
the position of Aluminum in the Electro- 
motive Force Series of Elements in relation 
to iron or steel is such that slow and long- 
range Anodic protection is afforded. 


yo ZINC 


Zine to steel galvanic action is similar to 
that of aluminum to steel; however, since 
zine oxide is far more readily soluble by 
the elements, the zinc coating is rapidly 
sacrificed. 
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What kind of men develop microwave highways? 


The great microwave systems that relay telephone conversations along with 
television programs from coast to coast will have to work harder than ever to meet 
growing demands for service. But at Bell Laboratories scientists have been making 
important advances in the art of microwave communication. These advances are 
being applied in the development of a new and more efficient system in which 
single beams of microwaves will carry simultaneously many more telephone con- 
versations and television programs than is now possible. 


The development of the new system demands the varied skills of men in many 
fields of science and engineering. Just a few of the specialists necessary are. . . 


PHYSICISTS like J. A. Weiss, Ph.D. in Physics, Ohio State, to harness the 
properties of ferrites in new ways for better control of the transmission of 
microwaves. 


MICROWAVE ENGINEERS like P. R. Wickliffe, M.S. in E.E., M.I.T., to 
design new circuitry. Microwaves must be conducted, controlled and ampli- 
fied through waveguides which resemble pipes. 


MECHANICAL ENGINEERS like W. O. Fullerton, B.S. in E.E., Iowa State, 
to embody new principles in designing the many structures and devices used 
in microwave telephony — with all parts feasible to manufacture, practical to 
install and easy to maintain. 


SYSTEMS ANALYSTS like J. P. Kinzer, M.E., Stevens Institute, for over-all 
system planning and prediction. Mr. Kinzer works with numerical quantities 
and characteristics to predict on paper the performance of an operating 
system. What will it do? How must it perform to meet the needs? 


ELECTRONIC ENGINEERS like B. C. Bellows, B.S. in Engineering, Cornell. 
for the development of “watch-dog” equipment to protect against failure. 
Protective devices must operate automatically in split seconds to maintain 
uninterrupted service. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 





Pe 


The E. F. Barrett Station, completed in 1956. This station has Hagan 


combustion control, three-element feedwater control, and primary 
metering. Designed to take full advantage of the latest construction 
techniques, a major part of the station is outdoors, following the pat- 
tern established at the Port Jefferson Station. 


The Port Jefferson Station. Unit No. 1 (1949) has Hagan combustion 
control, as does Unit No. 2 (1950). Unit No. 3 will be equipped with 
Hagan Combustion Control, three-element feedwater control, and 
primary metering. The feedwater control system will include Hagan 
compensated drum level control. 


since 1942—Long Island 


Voge d 
a nn nn) 
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Control room at the E. F. Barrett Station. This 
carefully engineered graphic panel enables a 
minimum of supervisory personnel to keep~ 
close check on all phases of station operation. 
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Long Island Lighting Company’s Station at Far Rockaway. This station Glenwood Station. Here Hagan has a long history. The first Hagan 






went into commercial operation in 1954. it has a Hagan combustion combustion control system was installed on Boiler #5 in 1942. Since 
control system. All of the stations, with the exception of Port Jefferson, then the record runs as follows: 1946—Boiler No. 6, 1952—Unit No. 4, 
are equipped with Hagan Remote Switching, providing a short direct 1954—Unit No. 5. Units No. 4 and No. 5 fire a combination of pulver- 
signal path from controller to positioner. ized coal with oil or gas. 


Lighting chooses HAGAN 


Performance is the reason why Long Island Lighting Company now 
has Hagan combustion control systems on seven boilers, with an 
eighth on order. The last two of these are also equipped with Hagan 
three-element feedwater control. Management, engineers, and operat- 
, ing personnel alike have found that the simple, sturdy construction, 
high accuracy, and reliable operation of Hagan equipment contribute 
materially to station efficiency. 
i Hagan operating units perform well out-of-doors, and Hagan remote 
switching provides fast response to changing steam demands. Hagan 
three-element feedwater control includes drum level compensation 
which permits accurate indication and automatic control of drum 
level, even during start-up and shutdown. 
- Long Island Lighting Company is one of the nation’s fastest 
growing utilities. The first installation of Hagan equipment was an 
automatic combustion control system for the #5 boiler at their 
Glenwood Station. On their newest unit, the very modern 180 Mw. 
E. F. Barrett Station, Hagan systems include automatic combustion 
control, three-element feedwater control, and metering. 

Hagan’s 39 years of experience in the design and manufacture of 
automatic controls for all types of boilers provide a unique back- 
ground for the solution of control problems. A Hagan representative 
will be glad to discuss your requirements. 


alle 


ed 


CHEMICALS & 
CONTROLS, INC. 


{34 HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 





DIVISIONS: CALGON COMPANY:HALL LABORATORIES 


Hagan Power Positioner for induced draft fan discharge dampers. The fully- 
enclosed Power Positioner is designed to provide accurate, reliable posi- 
tioning, whether indoors or outdoors. Station operators are particularly 
pleased with the integral locking feature of the Hagan Power Positioner. 
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GUY-GRIP 
_Dead-Ends 


S& 
SS 


Linemen are enthusiastic! 


PLP GUY-GRIP dead-ends are the easiest, fastest 
and safest method yet devised for dead-ending 
strand. 


PARTIALLY 
INSTALLED 


Installation is easy because it takes just one 





unit, no moveable parts, no bolts or clamps to \ 
tighten. It’s fast. All you do is hand-wrap the \ 
Y 
dead-end legs around the strand. \ ‘ 
X 
And it’s safe. You can see at a glance that the \ a 
P | installation is completed and thus secure. Line- \ ~ 
men make better time, take pride in their work. \ 
Dept. No. PRiC \ 
| \ 
\ 
\ 
COMPLETELY 
INSTALLED 


\ 
m 
lade in accordance with or for use under U. S. Patent 


No. 2,761,273; other patents issued and pending. 
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Pin-Point Control for Plant and Property Protection 





... With High-Definition 


PHILCO 
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Compare the picture clarity of Philco 
Industrial TV before you order ANY 
closed-circuit system. Here is picture 
quality and detail that’s excellent . 
even for applications where ITV never 
could be used before. 


From a central control point, one em- 
ployee can guard your entire premises 
.-. Maintain round-the-clock surveillance of even the most 
hazardous or inaccessible locations. And operating cost is 
negligible... Total hourly power consumption for an entire 
system actually amounts to less than the price of a pack 
of cigarettes or an ice cream soda. 











Watch for Fires 





Virtually any combination of on-the-spot cameras and centrally- 
located monitors can be used. You can quickly mount an 
inexpensive, lightweight Philco Vidicon camera to cover each 
important field of vision in your security and protection net- 
work. Philco’s complete line of accessories permits maximum 
flexibility for your system. Remote pan and tilt . . . remote iris 
and focus... Auto-Zoom lenses... lens turrets . . . weather- 
proof housings . . . explosion resistant housings . . . assure 
complete versatility and adaptability to any installation. 


To pin-point property protection for your company ...examine 
... compare... specify Philco ITV. 


Send for illustrated brochure, describing Philco ITV. 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 
® In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 
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I-R BOILER FEED PUMPS 


now serving ALL THREE Generating Units at 


MUSTANG STATION 


of Oklahoma Gas & Electric Co. 


At its Mustang Station, Oklahoma Gas & Electric 
Company looks to Ingersoll-Rand boiler-feed pumps 
for the dependable, efficient supply of feedwater to 
all three of the station’s generating units. 

Pictured above are three of the four 1100-gpm, 
1250-psi discharge units which serve 50-MW Units 
No. 1 and No 2. The new 100-MW Unit No. 3, put 
into operation in 1955, is served by another pair of 
Ingersoll-Rand boiler-feed pumps, each designed for 
1770-gpm, 1900-psi discharge. While each generating 
unit is served by two pumps, each pump is capable of 


10-571 


handling full unit load. 

All six boiler-feed pumps are of proven Ingersoll- 
Rand heavy-duty, double-case design, featuring “unit- 
type” rotor construction to facilitate inspection and 
servicing. 

Ingersoll-Rand boiler-feed pumps are the Power In- 
dustry’s first choice where efficient performance and 
maximum dependability are prime considerations. 
They are available for all capacities and pressures, for 
any central station or industrial application. Your 
local I-R engineer can give you full details. 


Ing ersoll-Rand 


11 BROADWAY, NEW YORK 4, N.Y. 


COMPRESSORS « GAS & DIESEL ENGINES + PUMPS - AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT - ROCK DRILLS 
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14 More TOWERS for The Dayton Power & Light Company 


—an AMERICAN BRIDGE customer 


‘Ion TOWERS SHOWN ABOVE are on the new 69K V double- 
circuit Airway-Wright Field Lines of The Dayton Power 
and Light Company—a customer of American Bridge 
since 1915. Built to meet the increased electrical require- 
ments at the Wright-Patterson Air Force Base, these 
comparatively short lines (running only 4800 feet) con- 
nect with the Air Base’s own recently constructed trans- 
mission system. These towers were also furnished by 
American Bridge. 

While the new line will operate at 69K V, it is actually 
a 132K V line, since it has sufficient insulation level to 
handle safely the higher voltage any time in the future. 


years! 


Each of the 100’ suspension towers will support six 
conductors of 1,351,500 cm A.C.S.R. 45/7 over an aver- 
age span of 800’. Typical earth anchors, as supplied by 
American Bridge to this industry, were used for both 
the suspension and strain towers. 

American Bridge has been designing and fabricating 
transmission towers since 1911. (Note that we have 
served Dayton Power and Light almost from the very 
beginning.) We have the experience, the facilities and 
the know-how to furnish you with quality structures 
competitively and on time. It will pay you to call our 
tower experts on your next job. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION ~* GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices: AMBRIDGE * ATLANTA * BALTIMORE * BIRMINGHAM * BOSTON * CHICAGO ~ CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - ELMIRA ~ GARY 
HOUSTON * LOS ANGELES * MEMPHIS * MINNEAPOLIS * NEW YORK * ORANGE, TEXAS + PHILADELPHIA * PITTSBURGH * PORTLAND, ORE. * ROANOKE * ST. LOUIS * SAN FRANCISCO + TRENTON 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


@ AMERICAN BRIDGE 
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Orangeburg 5° Bend Sections are the 
“on-the-job” answer to special bend 
problems. They get over, under or 
around those unforeseen obstructions 
... and do it easily and economically. 


Crossovers . . . transformations. . . 
offsets . . . can be made in the field by 
joining sections together to obtain the 
desired direction change. No costly 
delays . . . no special bends needed. 


Orangeburg 5° Bend Sections* are 
another reason why Orangeburg Fibre 
Conduit is the ideal protective raceway 
for underground electrical cables. 


Distributed by Graybar Electric Company 
and General Electric Supply Company. 
Branches and stocks in principal cities. 


Write Dept. EW-47 for Bulletin S.E.C. 


*Made for Orangeburg Standard Conduit only. 


ORANGEBURG MANUFACTURING CO., INC 
Orangeburg, N. Y. Newark, Calif. 


ORANGEBURG 


FIBRE CONDUIT PROLONGS CABLE LIFE 


PM six 5° 36” radius 
tow bend sections 
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Oil Passages 
Between Core 
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Oil Passages 
eT to) 
Windings. 


L-M Round-Wound Transformers have natural oil passages between cruciform core and round coil (1) to help dissipate heat from the coils more 
rapidly. In addition, ducts provided by spacers placed between windings (2) and between layers in most sizes provide additional oil circulation. 


Why More Customers Are Selecting 
L-M Round-Wound Transformers 


Many factors enter into transformer selection. 
Here are some of the reasons for the great increase 
in customer preference for L-M’s obround-shape 
Round-Wound transformers. 


Balanced Performance: The core is a continuous 
wound strip of oriented steel. Coils are wound 
directly onto this core. Since the core is not cut, 
unwound, or disturbed in any way after anneal- 
ing, there are no air gaps to break up the flux. 
This results in low exciting current and core loss. 
The wound-core, round-coil design permits 
fewer winding turns and smaller turn diameter. 
This results in low impedance, and provides better 
regulation at all power factors. 
Higher Uniform-Impulse Level: Round coils are 
wound into shape. Therefore, insulation is not 
damaged by malleting into rectangular shape. 
Coils have longer creepage distance between 
windings and between leads. 


Higher Short-Circuit Strength: Round coils are 
not stressed out of shape under high radial short- 
circuit forces. Strong steel frame, heavy clamping 
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bolts, sturdy maple blocks and varnished coils 
prevent axial movement. 

Higher Short-Time Overload Capacity: Round 
coils and the cruciform cross-section core expose 
large surfaces to cooling oil. The result is rela- 
tively low hot-spot temperatures, which add con- 
siderably to high short-time overload capacity. 
Additional Capacity on Pole: L-M’s new obround 
tank design makes the unit smaller and lighter, 
with shorter moment arm from the pole. This 
combination reduces bending moment on the pole 
and crossarms, and thus greatly increases poten- 
tial capacity of existing transformer structures. 


Get Complete Information 
Ask your L-M Field Engineer for complete in- 
formation and bulletins on L-M’s Round-Wound 
Transformers. Or write Line Material Company, 


Transformer Division, Zanesville, Ohio. aa 
286- 


€) LINE MATERIAL 


McGRAW-EDISON COMPANY 








I. Initial Investment Costs 


A. 


c. 


Analysis of Savings 
Using Kyle Reclosers for Five Years* 


Savings on 100 Substations 


At substation. A Type R OCR as compared 
with an equivalent OCB with AC tripping 
and reclosing. 

1. Initial savings in equipment costs favor- 
ing each OCR—$3227.00. Total savings for 
100 substations for 5 years— 

2 BS RAGS MS Beene Lae sk cake cbatwewcdes 
2. Initial savings in labor costs to install 
transformers and wiring necessary to oper- 
ate OCB—$30 per OCR. Total savings for 
100 substations for 5 years— 

2x 5x 100 x $30/20 

Total initial investment savings with OCR’s 
On distribution feeders with 5 sectionalizing 
points per feeder. 

1. Equipment costs of 3 OCR’s and 2 sec- 
tionalizers exceeding that of 5 fused cutouts 
= $491. Additional costs to utilize self-pro- 
tective scheme for 200 feeders for 5 years 
=5x 200 x $491/20 (—) $ 24,550. 
2. Labor costs of installations. OCR ex- 
ceeding that of fused cutout = $15. Addi- 
tional cost to utilize self-protective scheme 
for 200 feeders for 5 years 

=5 x 200 x $15/20 

Total additional costs of OCR’s and sec- 
tionalizers over fused cutouts 

Net savings in initial costs with OCR’s.... 


il. Operating Costs (estimated 9 outages per 
feeder through transient conditions annually) 


AL 


c. 


Savings in frequency and duration of service 
trips resulting from transient faults 

40 man-hours @ $5/hr. per feeder. $200. 
25 truck hours @ $1/hr. per feeder 25. 
Cost of fuse links per feeder 

Total cost of transient outages per 


Total 5-year cost for 100 substations 
=5x2x 100 x $230 

Increased revenue resulting from reduced 
outages. 1500 KWH per outages per feeder 
for 5 years through loss of service @ 2¢ per 
KWH = 1500 x 2 x 100 x 5 x $.02 

Total savings from transient fault protection 
for 5-year period 


Hl. Maintenance Costs 


A. 


c. 


OCR and sectionalizer maintenance cost @ 
$25 per unit annually 
= $25x5x2x 100x5 (—) $125,000. 
OCB additional relay calibration costs @ 

$25 per unit annually 

= $25x2x100x5 

Total additional costs of OCR and section- 

alizer maintenance for 5 years 


IV. Carrying charges (conservatively estimated as 
10% annually of initial capitalized investment) 


A, 
B. 
Cc. 


Atsubstation. Savings represented by OCR’s 
= ($3227 + $30)x2x 100x5x.10 

On line, additional cost of automatic scheme 
= ($15 + $491)x2x 100x5x.10....(—) 
Savings in carrying charges with OCR’s and 
sectionalizers 


$325,700. 
50,600. 


We aos occ xdanedsds 


Additional savings resulting from 
Transient Fault protection 


VI. Savings realized by elimination of conductor 
and equipment damage through extra-fast 9 
clearing on heavy faults.............+++ Ss 


VII. Value of improved public relations realized 


through better continuity of service....... $ 


Vill. TOTAL SAVINGS.......-+02005- 


2 


Well over half a 
million dollars! 


*Costs are conservative estimates based on the best avail- 
able information from utilities. System used to illustrate 
average installation consisted of 100 substations each with 
two 15 kv feeders, and amortized in 20 years. 


uy 
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= 5 sill as 
Two Kyle Type R reclosers are providing high-speed clearing of 
13.8 kv feeders for transient fault protection and automatic discon- 
necting of permanent faults with minimum substation investment. 


How Heavy-Duty 
Substation 


The application of Kyle reclosers as the automatic discon- 
necting device in substations eliminates the relatively high 
costs of circuit breakers and associated substation equip- 
ments. This alone offers savings of a half million dollars 
or more in five years, based on 200 feeder positions. 


Lower Initial Costs 


Initial investment in Type R recloser equipment of equiva- 
lent rating will result in approximately $3,000 savings per 
feeder. In addition, field reports indicate that labor for 
installing Type R reclosers is about 50% of that for circuit 
breakers. The maintenance cost for reclosers is also lower 
than for circuit breakers. 


Fewer Outages 


L-M Kyle reclosers can also be justified as a fault-protec- 
tive device that will reduce the number of outages caused 
by transient or non-persistent causes. Kyle reclosers have 
extremely fast opening characteristics, clearing circuit in 
less than 2 cycles, which minimizes conductor burndown 
and increases service continuity. 


Compare the figures at the left with your construction 
and operating costs and see how you can save over a 
half million dollars with Kyle reclosers. 


McGRAW-EDISON COMPANY 





It is possible to clear over 90 percent of total 
circuit faults and reduce permanent faults with 
high-speed Kyle reclosers. 


Kyle Type 3H 3-phase reclosers provide 


coordinated protection on rural lines with up 
to 1250 amperes at 14.4 kv. Where faults 


Kyle Type H single-phase recloser reduces 
the number of outages on rural lines caused 
by conductors whipping together on long 


spans, small branches grounding a conductor, 
or a lightning discharge. 


persist, recloser locks open on all 3 phases 
and confines trouble to a small area. 





Kyle Reclosers Reduce 
Investment And System Operating Costs 


L-M high-speed reclosers provide better service continuity 





and lower operating costs by reducing conductor burn- = FF HilSe= 
down caused by transient or non-persistent faults on the 


system. It is possible to clear over $0 percent of total circuit 
faults and reduce permanent faults with high-speed Kyle 
reclosers. Such faults are often caused by lightning, ar- 
rester flashover, tree limbs shorting the conductors, or 
conductors whipping together on long spans, 


Eliminate the Shaded Area 


The shaded area in the chart at right represents the addi- 
tional fault-clearing ability of L-M high-speed Kyle 
reclosers. Kyle reclosers clear transient or non-persistent 
faults on the circuit with no significant damage to the 
system or interruption of service. 

All Kyle reclosers can be coordinated in series to provide === aauie 
complete transient protection overentire distributionsystem, 
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Get Complete Information 





Ask the L-M Field Engineer for more informa- 
tion on how Kyle reclosers can be profitably 
applied to your system. Or write Line Material 
Company, Milwaukee 1, Wisconsin. In Can- 
ada: Canadian Line Materials, Ltd., Toronto 
13, Ontario, 
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Chart shows primary line burndown characterisfics for weatherproof wire. 
It also gives the maximum clearing time for high-speed Kyle reclosers and 
minimum clearing time for the average circuit breaker plus relay time. 
The shaded area represents the additional protection that can be obtained 
with Kyle reclosers in place of circuit breakers. 


lhvle Reclosers 











L-M’s New 32-Step Regulator 


Bushings are corona-free, 
and are designed for mini- 
mum radio interference. 


Combines All Desirable Features 
in One Unit... Plus: 


e reliable, accurate regulation 


@ smooth tap changes, long life 


e ease of installation and maintenance 


by N. K. DELANEY 
Product Manager, 
Capacitors and 
Regulators, Line 
Material Industries 





Line Material has designed into one 
compact, efficient regulator all the desir- 
able features found in all other standard 
makes—plus a few L-M “exclusives.” 


Sensitive Voltage Control 


L-M uses an induction disc-type contact- 
making voltmeter for reliable, accurate 
voltage control. The unit is very sensi- 
tive, and easily adjustable to a band 
width of from plus and minus 34 to plus 
and minus 6 volts. An integrated time- 
delay device is used to control the tap- 
change operation. The time delay can be 
adjusted independently on both “raise” 
and “lower” through a range of from 10 
to 120 seconds, 


Maximum Contact Life 

The tap-changing mechanism on L-M’s 
new 32-step regulator is designed to as- 
sure smooth operation and maximum 
contact life. The speed of the tap changer 
is hydraulically controlled to assure 
minimum arcing. This, plus a reactor 
which bridges across adjacent taps 
during operation, permits smooth tap 
changes, without current interruption or 
voltage dip. 


Easy to Inspect 

The complete internal assembly of the 
regulator is suspended from the cover to 
simplify untanking for periodic inspec- 
tion and maintenance. This desirable 
feature permits you to inspect all me- 
chanical and electrical parts quickly and 
easily without draining oil or disman- 
tling the unit. 


Less Bending Moment On Pole 


The L-M exclusive obround tank design 
makes the unit smaller, lighter, with 
shorter moment arm distance from the 
pole. The unit is easier to handle and 
install, and the design substantially de- 
creases the total bending moment on 
the pole. 


Greater Current Capacity 
With ADD-AMP Feature 


It is possible to increase the load-carry- 
ing capacity of L-M’s new regulator up 
to 160% of its normal rating by reducing 
the regulation to + 5%. The range of regu- 
lation can be reduced externally without 
de-energizing the regulator. 

, 


Get More Information 


Ask your L-M Field Engineer for more 
information on L-M’s new 32-step regu- 
lator—the regulator with all the best 
operating and convenience features 
available on any and all other pole-type 
regulators. Or write Line Material In- 
dustries, Milwaukee 1, Wisconsin. 


301 


Moving contacts and arcing 
tips of stationary contacts 
are made of arc-resistant 
copper-tungsten alloy to 
assure long contact life. 


Bridging reactor provides 
smooth tap changes... no 
current interruption or volt- 
age dip. 


L-M’s exclusive Round- 
Wound core-coil assembly 
provides a balance of low 
copper loss, low exciting 
current, and low core loss. 


“Available Ratings 


2500 volts... 

100, 150 and 200 amperes 
5000 volts... 

50, 100, 150 and 200 amperes 
7620 volts... 

25, 50, 75, 100, 150 amperes 


©) LINE MATERIAL Industries 


“Me GRAW-EDISON 


COMPANY 























Cover suspension for the 
complete internal assembly 
facilitates periodic inspec- 
tion and maintenance. 


Index gear assures positive 
positioning of the movable 
contacts, eliminating con- 
tact run-over. 


Plug-in control leads can be 
easily removed so that the 
control can be mounted at 
the base of the pole. 


Position indicator is over- 
size, and tilted so it is easy 
to read from the ground. 


Ty 
EDISON 





US EXPANSION JOINTS 


keeping a river rollin’ 


and the 


A river of 390,000 gallons of water per minute rolls 
through the four surface condensers in Niagara Mohawk 
Power's plant at Oswego, New York. Here is generated 
enough power to heat 384,000 household steam irons 
every hour. Ravenous furnaces consume 3600 tons of 
coal every 24 hours at full load. 

The piping in Niagara’s condenser system can’t rock 
or rattle itself to death despite the tremendous capaci- 
ties and pressures encountered. U. S$. Rubber Expansion 
Joints are the flexible connections that allow the pipes 
to give and take, to literally ride with the punch. 


qi Mechanical Goods Division 
40 


pipes from rockin’ 

“These Expansion Joints were installed in 1940,” says 
the plant superintendent, “and they've never given us 
trouble. We use them in sizes from as small as 6” all the 
way up to 48”, and at water temperatures up to 170 
degrees Fahrenheit. We know we will get many more 
years’ wear out of them.” 

To absorb excess stresses due to expansion and con- 
traction, to insulate against vibration, take care of mis- 
alignment, specify U.S. Expansion Joints. They are 


available at any of the 28 “U.S.” District Sales Offices, 
or write us at Rockefeller Center, New York 20, N. Y. 
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PENNSYLVANIA | hiple- rrolecL 


AUTOTRANSFORMER 


ite cored 


THREE PHASE 
LOAD TAP CHANGING 
CUSTOM-DESIGNED, 


FOR UPRIGHT 
SHIPMENT 
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Three-phase, three-winding. Self-cooled 
forced-air-cooled. High voltage: 133,010 
Grd.Y /76,793 volts. Low voltage: 67,200 
Grd.Y /38,800 volts, with LTC for + 10% reg- 
ulation in 32 steps of 44%. Tertiary voltage: 


12,4704 volts. 





Pennsylvania Autotransformers are available i in any kva and voltage size 
for: @ INTERCONNECTION OF SYSTEMS 
Typical units on next 3 pages .. . 


@ PHASE SHIFTING 
@ GENERATING STEP-UP SERVICE 


PENNSYLVANIA “Wy. POWER TRANSFORMERS 


Ye, ont’ 





PENNSYLVANIA 


The range of applications and sizes of Pennsylvania 
Autotransformers is determined solely by the needs 
of America’s power producers. Pennsylvania is 
equipped to handle the largest power transformer 
requirements contemplated today ... and its ex- 
perience in the field of autotransformers ranges from 
525-kva, single-phase units, to the large, three-phase 
transformers shown on these pages. Autotrans- 
ht formers produced to date have included both two- 
Bsmt winding and three-winding units . . . some of the 
, latter with the tertiary loaded and others with the 
tertiary designed for suppression of harmonics only. 
Either core-form or shell-form design may be uti- 
lized, depending on requirements. Load tap chang- 
ing equipment is optional. 
Whether your next autotransformer must serve a 
special need such as phase shifting, or is for inter- 
connecting systems . . . Pennsylvania has the facili- 
ties and the capability to meet your requirements. 
Contact Pennsylvania Transformer Division, 
McGraw-Edison Company, Canonsburg, Pa 


seommamnen _. WOT 


voltage: 132,000 Grd.Y volts. Low voltage: 66,000 Grd.Y volts. 
Tertiary voltage: 33,000A volts for loading. 


Three-phase, three-winding. Self-cooled. Provisions for fans for 60,000 KVA 

48,000/60,000 kva. Designed for both step-up and step-down 

service. High voltage: 136,800 Grd.¥/79,075 volts. Low voltage: Three-phase, three-winding. Self-cooled. Provisions for fans for 
67,200 Grd.Y/38,800 volts. Tertiary voltage: 2400 volts for 75,000 kva. High voltage: 110,000Y/63,510 volts. Low voltage: 
loading and suppression of harmonics. 45,000Y/25,980 volts. Tertiary voltage: 13,200A volts for loading. 


PENNSYLVANIA 





50,000 KVA 


Three-phase, three-winding. Forced-oil, 
forced-air-cooled. High voltage: 132,000 
Grd.Y volts. Low voltage: 69,500 Grd.Y 
volts with LTC for +5% regulation in 32 


AUTOTRANSFORMERS 


Custom-Designed for Interconnection of Systems 


60,000/80,000/100,000 KVA 


Shell form. Three-phase, three-winding. 
Self-cooled, forced-air-cooled, with 
forced-oil circulation for two higher rat- 
ings. High voltage: 132,000 Grd.Y volts. 


steps of As%. Tertiary voltage: 7200A 
volts for harmonic suppression. LTC for + 10% regulation in 32 steps of 
%%. Tertiary voltage: 13,200A for 
harmonic suppression. 


= WITH LIC 


1 Tap leads for load tap changing equipment supported in insulating 
tubing between coils and LTC panel. 


2 Vertical cooling ducts in coils permit free flow of oil through coils. 

3 Sturdy, ee ee 
to protect against mechanical forces during short 

4 Be ee a a 
Core-and-coil unit can be handled separately as complete assembly. 

5 Core cooled by both vertical and horizontal ducts. 

6 Core-and-coil assembly rests on flange of bottom section of tank. 
7 Oil enters common header after passing through radiators, and is 
recirculated by pumps for 80,000- and 100,000-kva ratings. 

8 Series transformer in low voltage line. 
autotransformer maintains a continuous circuit during 
operation. 


PENNSYLVANIA Phase Shifting 

AUTOTRANSFORMER 
45,000/60,000/70,000 KVA 

Three-phase, two-winding. Self-cooled, with forced-air heat ex- 


changers. Designed to provide 30° phase shift in 1 15-kv line. High voltage: 115,000A 
volts. Low voltage: 115,000A volts. 


POWER TRANSFORMERS 





Low voltage: 69,300 Grd.Y volts, with _ 








PENNSYLVANIA Dual Stép-up 





AUTOTRANSFORMER 


..designed for Main Step-up Generating Station Service 





This three-winding autotransformer has a _ self-cooled 
rating of 48,000 kva and a forced-air-cooled rating of 
60,000 kva. Specially designed for “‘dual step-up”’ service, 
it takes the full capacity of the generator on the 13,200- 
volt delta tertiary winding and steps up the voltage to 
either 132,000 volts or 67,200 volts, or to both simultane- 
ously. If the generator is out of service, the transformer 
permits full capacity transfer between the 132,000-volt 
and 67,200-volt systems through the auto connection in 
the high voltage winding. 


Pennsylvania is experienced in the design and manufacture 
of autotransformers in all kva and voltage sizes and for 
any purpose: interconnection of systems, phase shifting, 
as well as generating station step-up service. Transformers 
are available with or without load tap changing. Pennsy]l- 
vania Transformer Division, McGraw-Edison Company, 
Canonsburg, Pennsylvania. 


AT) 


‘ Pennsylvania has the facilities 


and the capability to meet 
all Power Transformer 
Requirements 


© A large, expertly-staffed engi- 
neering department with long ex- 
perience in power’ transformer 
design — both core form and shell 
form. 


® The ability to design and con- 
struct full-scale test models for 
proving design characteristics. 


® A modernly equipped plant 
capable of producing and testing 
the highest rated units contem- 
plated by industry today. 


® Handling and loading facilities 
that permit full utilization of manu- 
facturing, shipping and installation 
economies. 
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e Brush control with ““Ammate’’ three growing seasons after application! This Rockland 
Power and Light right of way was originally 100% brush. Photograph taken October 1956. 


Why it pays to control brush with 
Du Pont ANIMATE X 


WEED AND BRUSH KILLER 


, 


“Ammate” X is not volatile! . . . You can use “Ammate” on 
rights of way, even when they adjoin cropland planted to sen- 
sitive crops like cotton, soybeans, tobacco and peanuts. 


“Ammate” X assures lower-cost, longer-term brush control 
. .. When the original spray job is done well, only occasional 
spot sprays are required to keep brush under control for years. 


“Ammate” X kills roots of brush as well as tops . . . yet 
allows low-growing natural cover to come back. 


“Ammate” X as a foliage spray... Kills more kind of 
brush and keeps it down longer than any other known herbicide. 


“Ammate” X is easy to use . . . can be used without hazard 
to applicators, livestock or wildlife, as well as to nearby crops. 


WHERE WEEDS AND GRASS ARE A PROBLEM, you 
can rely on Du Pont ‘““Telvar’’ weed killers for season- 
long control. Use “Telvar’” around substations, pole 
yards and other areas where maintenance is tough and 
costly. Low dosages do the job. ““Telvar’”’ weed killers 
are wettable powders, are non-flammable, non-volatile, 
non-corrosive and low in toxic hazard. 


On all chemicals follow label instructions and warnings carefully. 
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Earl Tomes, Manager 
Taylor County REA i 
Campbelilsville, Ky. % 
says: 


“We have been using ‘Ammate’ for five 
years. We have found it to give the best kill 
of all type chemicals we have used. Another 
reason we use this chemical is due to the fact 
that in our area we have so much tobacco 
and so many tobacco beds that during the 
: spraying season we can hardly use any other 
‘ type. In our five years of using ‘Ammate’ 
we have not had a single off the right-of-way 
complaint or claim for damages.” 





REG. U. S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
.«« THROUGH CHEMISTRY 
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Pelton makes world’s largest Kaplan 
turbine governors for The Dalles Dam 


Of the 16 Kaplan turbine governors which Baldwin-Lima- 
Hamilton’s Pelton Division is supplying for The Dalles Dam, 
located on the Columbia River, 14 are the largest ever built. 
Each has a wicketgate capacity of 950,000 ft.-Ib. and a Kaplan 
blade capacity of 720,000 ft.-lb. In order to be absolutely 
certain that they will meet contract specifications in every 
respect, Pelton exhaustively tests these governors under simu- 
lated power plant conditions prior to installation. 

In addition to governors, B-L-H is furnishing The Dalles 
Dam with 14 Kaplan type turbines, each rated to deliver 
123,800 hp at 85.7 rpm under 81-ft. head. Station service 
units are also being produced for this project by B-L-H’s 
Pelton Division. The Dalles Dam is thus a superb testimonial 
to Baldwin-Lima-Hamilton leadership in the design and man- 

_ufacture of hydraulic turbines and related equipment. 

For a copy of our newest illustrated bulletin, write B-L-H 

Corporation, Philadelphia 42, Pa., or Pelton Division (B-L-H), 


2929 Nineteenth Street, San Francisco 10, Calif. An inspection of one of the 16 Kaplan turbine governors 
for The Dalles Dam is made at B-L-H’s Pelton Division. 


Cutaway of The Dalles Dam powerhouse, where 16 Kaplan turbine governors built by Baldwin-Lima-Hamilton’s Pelton 
Division and 14 Kaplan turbines built by the Eddystone Division of B-L-H are being installed. Artist’s rendition courtesy 
of Portland District, Corps of Engineers, U.S. Army. 


Pelton Division San Francisco, Calif. 


BALDWIN: LIMA : HAMILTON 


Hydraulic turbines « Vaives *« Governors *« Centrifugal pumps 
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KUHLMAN Salesman of the Week If you can identify this Kuhlman representative, and are the first 


one to notify Dept. SA-1, Kuh|man Electric Co., Bay City, Mich., you will receive a valuable gift. 


“TAKE A LOOK AT THIS DISPLAY OF KUHLMAN 
DISTRIBUTION TRANSFORMERS... 


-«. It will give you some idea of the many design variations 
Kuhlman offers. Conventiongl ... CSP... REA... Subway 
. .. Banked (CSPB)—whatever your transformer needs are, 
Kuhlman has just the right unit for the job. 


“Each design is light, compact and easy to interchange as 
your load grows. Most feature “Quick-Grip” insulated high 
voltage bushings for ratings above as well as below 5 KV. 
In the CSP line you have a choice of either expulsion or 
valve type arresters. And for special requirements you can 


KUHLMAN ELECTRIC COMPANY 


BAY CITY, MICHIGAN * 
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CRYSTAL SPRINGS, MISSISSIPPI 


order: over-load signal lights for conventional transformers 
- . . oversized bushings for increased creepage and high 
altitudes . . . discharge gaps for ungrounded tanks .. . 
porcelain finish for corrosive atmospheres . . . and many 
others. 


“I've been able to illustrate only a few of the possibilities 
here. If what you need is not here, get in touch with your 
local Kuhlman representative. He'll give you the whole 
Kuhiman story.” 


57120 


SALINAS, CALIFORNIA 
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Have You Investigated 


Ta tL 
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42 B&W Type EL Pulverizers serve six 
B&W Open-Pass Boilers in Clifty Creek 
Plant of Ohio Valley Electric Corporation. 


- 
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COAL RECIRCULATION — this 
means high fineness, aids drying. 


ELECTRICAL WORLD e 


DIRECT-FIRING SYSTEM ? 


A Compact, Space-Saving Package 
of Efficient Grinding Power 


More power and capacity in a compact arrangement... long-range dependability 

. reduced operating cost —these are the measurable results of continuous, 
intensive development of the modern B&W Pulverizer. It has established an out- 
standing production and efficiency record in thousands of commercial installations. 


Here are some reasons why: 


Continuous High Fineness Over Entire Service Life: 
Efficient combustion requires high fineness at all times. 
The high circulating load of the B&W Pulverizer per- 
mits efficient and dependable classification of product, 
so that only material of proper fineness leaves the unit. 
In addition, its slow-speed, spring-loaded ball bearing 
gtinding elements maintain proper grinding contact 
throughout their service life. 


Handles Wide Variety of Low Grade and Wet Coal: 
Regardless of the coal’s grade or whether it’s dry or 
soaking wet, the B&W Pulverizer’s unique and exclusive 
recirculation of fuel through heated air assures efficient 
grinding . . . eliminates shutdown, capacity loss, or 
special attention from operators. 


Simplicity of Arrangement and Reduced Maintenance: 
Accessibility for all normal maintenance makes it 


simple, quick, safe and low-cost. Adjustments are easily 
made while the unit is in operation. Using only clean 
primary air supplied under pressure, fan maintenance 
is substantially reduced and fuel piping is greatly sim- 
plified. Also, with the pulverizer acting as its own dis- 
tributor, no special distributing devices are needed. 
Grinding elements are of special alloy material. They 
last two years or more on eastern coals and at least a 
year on midwestern coals. 


Adaptable to All Types of Automatic Controls: 
Because it features “one point contact with the boiler,” 
operation of the B&W Pulverizer is simple. The boiler’s 
automatic combustion control is connected to the pul- 
verizer at only one point—the damper in the primary- 
air duct. The pulverizer’s own control system regulates 
all other functions, such as maintenance of proper fuel- 
air ratio and operating temperature. 


SEND FOR DATA. For full information about the B&W Type EL Pulverizer 
and Pulverized-Fuel Firing Systems, write: The Babcock & Wilcox Company, 


161 E. 42nd Street, New York 17, N. Y. 


PRESSURE SYSTEM — this elimi- 
nates fan wear, simplifies piping. 


BABCOCK 3 
4 WILCOX | 


Pa 


April 29, 1957 


AIR CONTROL—this means one, 
simple control contact point. 


MILL LEVEL CONTROL —this 
automatically adjusts fuel-feed. 


7 
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~ Two 120,000 k VA and ten 60,000 kVA GARRISON DAM PROJECT 
130,000 volts e-phase Ti Nine 33,333 kVA, 230,000 volt single- 
phase Ferranti transformers 
forming three 100,000 kVA banks 
have been supplied to the U.S. 
Army Corps of Engineers for the 
Garrison Dam _ Project, North 
Dakota. 


McNARY DAM PROJECT Six 
56,000 kVA, 230,000 voit, single- 
phase transformers have been 
Seven 71,000 kVA, 301,400 volt ordered by the U.S. Arm dd 


single-phase Ferranti generator Engineers for the McNary 
transformers and six 37,000 kVA, Progect, Oregon. Three. Ferranti 20,000 kVA, C 


275,000 volt step-down Ferranti -  3-phase, 50 cycles, 132/33-66 

transformers have dere DALLES DAM PROJECT The Phi pa tidigk: with onload ta 
contract covers eighteen 63,000 kVA, anging an 
230 - and three 63,000 kVA, 10,000 ee Royion. 3: amore 
115 single-phase transformers pears nict: Phi 

Sopra gates woebaaes aroare for the. US. Army Corps of be 

and all of the supply transformers Engineers Dalles Dam Project, 

are now in commission, Columbia River, 


FERRANTI PFD. Head Office and Plant: HOLLINWOOD - LANCASHIRE - ENGLAND 
_ London Office: KERN HOUSE « 36 KINGSWAY » W.C.2 
gas NEW YORK: Ferranti Electric Inc., 30 Rockefeller Plaza, N.¥.20 
a TORONTO : Ferranti Electric Ltd., Mount Dennis, Toronto 15, Ontario 
PLANTS 


GEM MILL: Chadderton, Lancs., Seahind 
EDINBURGH: Ferry Road, Edinburgh $, io 
DUNDEE: Kings Cross Road, Dundee, Scotl: 


Hat 
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Overhead... in ducts... underground 


Order one cable for all three jobs... Anaconda Durasheath 


Overhead... in ducts... underground. Use Dura- 
sheath* neoprene-jacketed cable for every type of 
power application up to 15 kv. Tough jacket resists 
weather, soil acids, abrasion, mechanical injury. 
One continuous run without splices. Run Dura- 
sheath from underground, to overhead, to ducts, 
in one length without splicing. Light, flexible, it 
handles easily. Costs less to install. 


Stock one cable instead of three. You save space, 
paperwork with all-purpose Durasheath. One 
cable does the work of three. You cut inventory. 
Versatile Durasheath excels everywhere. 

See the Man from Anaconda or your Anaconda 
distributor for full information. Anaconda Wire & 
Cable Company, 25 Broadway, New York 4, 
New York. 


*Trade Mark 57361 


ASK THE MAN FROM ANACONDA 


For DURASHEATH CABLE 





LOOK FOR THIS SIGN — 


a new concept 


locknuts 


rolled steel 
adjusting stud high-conductivity 
dead end body 


forged steel clevis 


in transmission dead ending! 


DEAD END CONNECTORS PERMIT SAG CORRECTION AFTER JOINT IS COMPLETED 


Now you can adjust conductor sag to specifica- 
tion after the strain connection has been made! 
Four inches of clevis adjustment available pro- 
vides great sag adjustment. For example: in a 
700 foot span of 795,000 CM A.C.S.R. sagged at 
50% of ultimate strength, the 4 inch clevis adjust- 
ment will allow 4 feet of sag adjustment. 

The new dead end connector gives many impor- 


tant advantages} transmission line dead ending at 


river crossing and over rough terrain is simplified, 
more economical; “bundled” cables can be easily 
sagged with complete uniformity; line measure- 
ment errors can be readily compensated. 

T&B Dead Ends are available for all commer- 
cial sizes of A.C.S.R. and all-aluminum conductors 
in three types: single bolting pad, double bolt- 
ing pad, and with an integral compression loop 


connection. 


For complete specifications on the new dead ends, as well as the complete new catalog of 
T&B Method transmission line connectors, tools and accessories, send the coupon below. 


ENGINEERED 


THE THOMAS & BETTS CO. incorrorareo 


14 BUTLER STREET, ELIZABETH 1, NEW JERSEY 


IT’S THE MARK OF 


Nome edna 


Please send me the new T&B Method Bulletin 70 
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designed for modern distribution systems 


HIGH VOLTAGE 
BUSHINGS 


Cover mounted bushings on 

transformers above 5000 
volts are mounted on raised bosses to provide a perfect gasket 
seat—water drains off quickly. 


SHUR SEAL 
COVER CLAMP 


The spring action of the tank lip and Shur Seal clamping ring 
keeps gasket under uniform pressure to seal transformer air- 
tight. Cover is easily removed—only one bolt to loosen. 


DOUBLE LOCKED 
LOW VOLTAGE 
BUSHINGS 


Porcelain is key-locked to tank wall, terminal is key-locked in 
porcelain to prevent turning when connections are made. No 
loose connections—no internal short circuits. 


SAFETY H.V. SIDEWALL BUSHINGS 


Sidewall high voltage bushings on transformers below 5000 
volts are also double locked. Chuck type terminal with insu- 
lated hand knob permits safe, easy connections without the 
use of tools. 


Only Wazner offers all these important features... PLUS 


TERMINALS | DOMED COVER | STEEL TANK | DURABLE FINISH 
Suitable for use with either | Provided with big enough | Light, strong, seam welded | All tank surfaces are sand- 
copper or aluminum con- | hand hole to get to the tap | sheet steel tanks have 4 blasted and given three coats 

| | | 


ductor. changer easily. recessed tank bottoms. of individually baked-on paint. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAK 
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There IS a Difference: 


Connectors may look alike 
but it’s PERFORMANCE that counts 


BLACKBURN CONNECTORS OUT-PERFORM THEM ALL 
Because They Are... 


BETTER MECHANICALLY 


» Made of high strength duronze, a silicon bronze alloy stronger than 
structural steel. 


Machine cut threads, *CFC treated, provides more thread engagement 
—reduces friction and increases thread efficiency. *Chemical Friction Control, 


Rigid inspection of each production operation assures uniformly good 
connectors. 
BETTER ELECTRICALLY 


» High clamping force—the result of greater thread efficiency breaks down 
oxide on the conductor improving conductivity. 


e Higher initial conductivity, actually greater than an equal length of 
conductor is maintained permanently. 


REUSABLE 


e Selection of proper high-strength, corrosion-resistant materials— plus 
precision workmanship and inspection—means Blackburn connectors 
may be used over and over. 


AVAILABLE AT ELECTRICAL WHOLESALERS EVERYWHERE 


JASPER BLACKBURN CORP., 35 Madison Street, St. Louls 6, Missouri @ Phone MAin 1-2821 
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PROPER CIRCUIT EQUIPMENT is a “‘must”’ for any 
well-lighted street, and the full line manufac- 
tured by G.E. meets all system requirements. 


Reliable, job-matched control equipment backs 
every General Electric street lighting system 


In the over-all solution to your street 
lighting problems, the matter of proper 
control and protection is a major con- 
sideration. And General Electric is pre- 
pared to meet your exact needs with a 
full line of modern, dependable, efficient 
circuit equipment. 


Selection of control equipment de- 
pends on such factors as type of light 
source, use of series or multiple circuits, 
whether overhead or underground wiring 
is available, etc. For each combination 
of these and many other factors, General 
Electric engineers have both the equip- 
ment and experience to develop control 
systems exactly suited to your job. 


And because General Electric is a 


full-line street lighting manufacturer 
not restricted to one type of system—the 
advice you get will be impartial—based 
on engineering and economic facts! 


VISION-ENGINEERED SYSTEMS 


Let G.E. help your street lighting pro- 
gram on a vision-engineered system 
basis. On every lighting project, regard- 
less of type or size, General Electric 
offers you: 


PROJECT RESPONSIBILITY—one source 
of supply for all your street lighting 
needs. This includes complete lines of 
filament, mercury, and fluorescent lumi- 
naires as well as control equipment. 


COMPLETE ENGINEERING ASSISTANCE 
expert start-to-finish aid from field and 
factory lighting specialists. 


RESEARCH LEADERSHIP—the industry’s 
newest and most complete laboratory, 
development, and proving facilities are 
located at General Electric’s ‘‘Outdoor 
Lighting Center of the World” in 
Hendersonville, N. C. 


Get the full vision- 
engineered system 
story from your near- 
est Apparatus Sales 
Office or authorized 
agent! General Electric 


Co., Schenectady, N. Y. 
452-168 


VISION-ENGINEERED STREET LIGHTING SYSTEMS 


GENERAL @@ ELECTRIC 





Progress Report 


2,000,000 1b/hr 


View looking upward in the reheater 
section, showing the 126-ton steam 
drum being raised into position. 
Shipped completely fabricated from 
Foster Wheeler’s Mountaintop, Pa., 
plant, the first of the two steam 
drums arrived on the job-site on May 
28, 1956 and was raised into position 
on June Ist. 


Reheater section steam drum suspended Reheater section showing steam drum, 
in approximate position for final location, headers and hangers in place, looking up- 
viewed from upper level. ward from 7th floor level. 
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on World’s First 


STEAM GENERATOR 


Record-shattering FW steam generator 
for Detroit Edison’s River Rouge Plant 
will deliver 8,620 btu per kwhr for 
320,000 kw Unit No. 3 


HE first steam generator ever designed to 
‘Saas 2,000,000 pounds of steam per 
hour is now well under construction at Detroit 
Edison’s River Rouge Plant. This huge FW 
steam generator, for 320,000 kw Unit No. 3, 
will also be one of the most efficient and eco- 
nomical units ever built. With a heat rate of 
8,620 btu per kwhr, it will produce a kilowatt 
of electricity from less than % lb of coal! 

Designed for a pressure of 2700 psi, with 
2450 psi and 1050F at the superheater outlet, 
it includes reheat facilities for resuperheating 
the steam to 1000F after it has passed through 
the initial stages of the turbine. 

This single-unit FW steam generator con- 
sists of two separate sections, each containing 
a radiant superheater. All of the convection 


superheater surface is located in the “super- 
heater section” and all of the convection re- 
heater surface, in the “reheater section.” Fir- 
ing of the reheater section furnace is controlled 
to maintain 1000F reheat steam temperature, 
while the superheater section furnace is fired 
to maintain primary steam pressure. Primary 
steam temperature of 1050F is controlled by 
condenser-type desuperheaters. 

The photographs included here show prog- 
ress in the erection of this history-making FW 
steam generator at the River Rouge plant. This 
outstanding installation is another example of 
Foster Wheeler’s ability to meet the most ex- 
acting requirements of modern power plant 
operation. Foster Wheeler Corporation, 165 
Broadway, New York 6, N.Y. 


FosTEeER @ WHEELER 


NEW YORK e LONDON e PARIS e ST. CATHARINES, ONT. 
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View of economizer space of the super- Reheater section economizer, also viewed 
heater section, looking downward from the from 9th floor elevation during construc- 
9th floor level. tion. 


Foster Wheeler’s Construction Superinten- 
dent H. A. Shouse and Field Materials Co- 
ordinator A. K. Broome inspect radiant 
wall tiebacks. 
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the 0.2. SHURELUG 


has more of the features 
you want... 
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CAST IRON BOXES* 
CABLE TERMINATORS 
POWER CONNECTORS we 
SOLDERLESS CONNECTORS = 
GROUNDING DEVICES 
CONDUIT FITTINGS 






Et, 
i 262 BOND STREET - BROOKLYN 17, W. ¥. 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif, © GArfield 1-7846 
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In this 850-tower 230-K V line... 
USS MAN-TEN High Strength Steel | 
saves 1000 lbs. per tower | 


Y THE SELECTIVE USE of USS MAn-TEN Steel, a 

total of 425 tons of steel was saved in this 205- 
mile double circuit line—a substantial weight re- 
duction that paid off handsomely. 

For by cutting. one-half ton of weight off each 
transmission tower, the initial cost of the structures 
was reduced. In addition, with 425 tons less to 
move, the cost of transportation was cut, erection 
was faster and easier. 

Weight is an important factor in determining 
transmission tower costs, particularly when the 
line runs through rough, hard-to-reach country or 
where much off-road hauling is involved. Every 
pound of weight saved means money saved. 

That’s why it will pay you to investigate the 
advantages that weight-saving construction with 
USS Man-TEn Steel offers you. 

USS Man-TEN Steel has a yield point 50% 
higher than structural carbon steel—yet it costs 
very little more. Its higher strength makes it pos- 
sible to reduce the thickness—and the weight—of 
tower legs, cross arms and bracing members with- 
out any sacrifice in strength and durability. Its low 
cost makes such weight reduction both practical 
and economical. 

You will find our 174-page “Design Manual for 
High Strength Steels” extremely useful in applying 
USS Man-TEN and our other famous high strength 
steels, USS Cor-TEN and USS Tri-TEen “E,” to 
your designs. For your free copy, write—on your 
company letterhead—to United States Steel, Room 


2801, 525 William Penn Place, Pittsburgh 30, Pa. 


This Bureau of Reclamation line runs from Big Bend, South 
Dakota, 205 miles northeast to Granite Falls, Minnesota. Towers 
were fabricated by American Bridge Division, United States Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





TCLS LAL wena 


AC 


RU 
COPPER TUBE BUS_______, 


Twenty per cent more current just naturally 
flows through Chase ventilated square bus! 
Convection-cooling reduces operating tem- 
peratures so conductivity is kept at a maxi- 


mum — twenty per cent higher current than 
ordinary unventilated bus! Chase square bus asi ® 
is tops in structural rigidity and ease of joint- 


ing, too. Full information about this heavy- BRA ge ne ed oe co. 
weight champ and other Chase buses is yours, SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


FREE. Send for Chase’s bus conductor booklet. 


J 
The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans NewYork Philadelphia Pittsburgh Providence Rochester St.Louis Sanfrancisco Seattle Waterbury 


CHASE ELECTRICAL CONDUCTORS 


ere available in a variety of shapes 
to suit every power-carrying need. 
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FORBES SUB-STATION 


Sub for Pittsburgh’s new sky line occupies 
one-fifth normal space 


The dramatic reshaping of a new sky line in Pittsburgh has attracted national 
attention. But the utility industry has focused on the ingenuity exercised by 
Duquesne Light Company in bringing 69-kv power directly into such a 
congested, high-value area. 

Duquesne’s engineering department first conceived the idea when it be- 
came apparent that the cost to continue supplying downtown with 11.5-kv 
cables from nearby Brunot Island Station was climbing out of line. The best 
downtown location available to terminate 69-kv transmission was high-value 
land, totaling only 17,000 square feet . . . for a station which, if built as a 
conventional outdoor sub-station, would require up to 75,000! Duquesne’s 
engineers diagramed the sub-station, submitted the idea to Westinghouse and 
jointly they worked out specifications for standardized equipment. 

How this problem was solved, and Forbes Sub-Station erected, is detailed 
on the following pages. 
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Compartment at top right of 
structure shows where 41,570/- 
69.28-volt nonflammable liquid 
insulated potential transform- 
ers (inset) were installed ad- 
jacent to overhead bus. 


11.5-kv fused potential trans- 
formers with drawout discon- 
nects serve to measure voltage 
on all three phases feeding 
switchhouse and two phases of 
each outgoing service to down- 
town networks. 





Main power transformers are 30,000-40,000-kva air blast. Exclusive Westinghouse Form- 
Fit design contributed to compactness of station layout. In addition, 225-kva type SL sta- 
tion service transformers were mounted piggyback, with direct throat connection. 


Unique transformer arrangement saves 


valuable space at Forbes 


To shoehorn this high-capacity sub-station into 
one-fifth the normal space, maintain clearances 
and safety standards, called for a high degree 
of ingenuity. 

Westinghouse Form-Fit" transformers, with 
their savings in bulk of 15% over comparable 
designs, contributed substantially to compact- 
ness, as the illustration above shows. But a 
15% gain, when you're trying for better than 
75%, is just one good step along the way. 

To make the necessary additional gains, sta- 
tion service transformers were allocated ‘‘no 


space,” mounted piggyback with direct throat 
connection to the main transformers. 69-kv 
potential transformers got the “no-space” 
treatment by mounting them in compartments 
along the overhead bus. Neutral resistors took 
full advantage of the wedge of open area be- 
tween side and rear banks of radiators on main 
power transformers. In every single case, the 
compactness and lightness of Westinghouse 
transformer design simplified the spacesaving 
problem. 
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Model illustrates compactness of Forbes Sub-Station layout. Three- 
story switchhouse is at rear. Dark indicates present installation; light, 
future expansion. 


Westinghouse bus, switches and breakers 
solved 69-kv clearance problems 





For maximum dependability, within the clearances possible, 
isolated phase bus seemed the only choice for interconnec- 
tion... but, at 69 kv, how much clearance? How much 
dependability? 

By actual tests, Westinghouse proved their design with 
enclosures of 38” ID provided clearances adequate for the 
standard 350-kv BIL. 

Similar problems arose with enclosed disconnect switches. 
The advantages of telescoping switches were recognized, 
but none had ever been built with a 69-kv rating. Basic 
Westinghouse electrical design was approved with the ad- 
dition of a safety-check light box and viewing window by 
Duquesne engineers. 

69-kv air blast breakers solved the problem of safely 
switching and protecting the circuit within the confines of 
a densely occupied area. Safe isolation of all high-voltage 
equipment was thus assured. 


69-kv isolated phase bus connects incoming circuits, switchgear and 
transformers. Westinghouse bus with its enclosure of 38” ID proved 
by tests that it would provide full 350-kv BIL for a 69-kv system. 
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69-kv air blast breaker compartments. All breakers in 
the station are operated from a central air supply inside 
the switchhouse, eliminating necessity for individual 
compressors and associated maintenance. 


Telescoping bus disconnects, a design long known to 
the industry, had never before been applied to voltages 


as high as kv. Large bowl-like corona shields sur- 
round the contacts. 


Interior view, 69-kv air breakers, rated 3500 mva, 2,000 
amperes. Circuit is first interrupted in vertical chamber, 
top foreground. An isolating disconnect switch behind 
the chamber then opens while the circuit is interrupted. 


The disconnect switches shown are horizontally mounted. 
The light boxes shown on the top of this installation, 
together with windows on the underside, provide a 
quick visual check of contact position from ground level. 
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Interlocking keys 
assure safety of 
11.5-kv station cubicles 


Protection of circuits and of personnel are given equal em- 
phasis in the new Westinghouse switchgear for the 11.5-kv 
lines. As breaker contacts part, air blast carries the arc up- 
ward into a breakup chute, extinguishing it and cooling 
any gases before they are released, assuring safe, positive 
circuit interruption. 

Personnel safety is guarded by interlocking keys, which 
make certain that dead-front doors to breakers, operating 
mechanism and associated disconnects can be opened only in 
the proper sequence, and only when equipment is in safe 
position, eliminating the hazard of human error. 





Disconnects in back of station cubicles isolate the breakers. Mechanical 
interlock handle with key mechanism (arrow) assures correct opefa- 
tion of breaker, disconnect switches and door. 


; Station cubicles for 11.5-kv circuits contain 150-CA-1000 compressed 


air breakers. As a safety measure, doors interlock so that key (pro- 
truding above left) must be inserted and B phase opened before A 
and C will release. Similar key permits manual operation of breaker. 
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These panels control 11.5-kv feeders to one downtown network Controls for the 69-kv circuits are contained in the 
area. Annunciator panel at the right reports troubles on the panels shown below. In general service, station will be 
major equipment and each of the three groups send a signal to unmanned, operated by remote control. 


the dispatcher’s office. 


Forbes Sub-Station 


remote controlled 


Although equipped for on-site operation from the third 
floor of the switchhouse, Forbes Sub-Station is designed 
for remote control from the system dispatcher’s office 
located in the company’s main office building, six blocks 
away in the heart of the downtown business district. 

This floor also contains one of the most modern relay 
protective setups in the industry. On panels designed by 
Duquesne Light and fabricated by Westinghouse, CO 
and CA relays provide bus overload and differential pro- 
tection, JD timing devices check back-up, and Type COH 
relays protect networks against overload. 


One of the relay panels located on the third floor of the switch- 
house. Westinghouse CO and CA-6 relays in the foreground pro- 
vide 11.5-kv bus overload and backup protection. 
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Frank Adkins, Westinghouse salesman, 


is proud of Forbes Sub-Station! 


Frank Adkins has reason to glow with pride when you mention 
Forbes Sub-Station. From idea stage all through construction, Frank 
played the role of ‘Mr. Westinghouse’’ to Duquesne Light Company. 

Frank takes no personal credit. He represented the hundreds of 
engineers, the thousands of workmen who designed and built the 
equipment. 

“One contact, one responsibility” meant a lot to Duquesne Light 
during this period. That’s why the men of Duquesne think highly of 
Frank. That’s why we believe you, too, will find it advantageous to 
deal with the Westinghouse representatives throughout the country 
who can serve you as ‘one contact, one responsibility.” C. P-1040 
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OUTDOORS in extremes of weather and temperature—J-M Transite Ducts stay 


Pal 
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corrosion- and rot-free without paint or surface treatment of any kind. 


J-M Transite® Ducts give long, trouble-free service 


... never rust, 


Wherever you see conduit—in ex- 
posed locations indoors or out— you 
see more and more of the conduit 
that really protects—Johns- Manville 
Asbestos-Cement Transite Ducts. 


To cut circuit losses, Transite pro- 
vides complete circuit isolation with 
a non-conductive, non-inductive 
barrier of asbestos and cement. Be- 
cause it is made of incombustible, 
completely inert materials, Transite 
protects adjacent cable runs from 
the flame and heat of burnouts even 
at extreme temperatures. 


rot, or corrode 


To eliminate raceway maintenance, 
Johns-Manville Transite Ducts offer 
you a raceway that is built to take 
exposure to weather and corrosive 
atmospheres. No need to paint and 
repaint—because Transite resists 
corrosion, fungus, and rot—resists 
the heat and flame of extreme-tem- 
perature burnouts. 


Let us send you free brochure 
EL-29A. Write Johns-Manville, Box 
14, New York 16, New ere 
York. In Canada: Port uy 
Credit, Ontario. 4k! 


Johns-Manville TRANSITE DUCTS 
Made of Asbestos-Cement 


J-M Conduit for exposed and underground installations without concrete 
J-M Korduct® for installation in concrete 
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INDOORS— Transite’s light 
weight, quickly assembled tapered 
couplings, and pre-shaped bends 
offer installation speed to match 
Transite’s low maintenance 
requirements. 
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TOBE...tomorrow’s certainties out 
of today’s experiments! 


re PROGRESS does not start in the 
laboratory. It has its origin in the needs 
of utility companies. TOBE translates those 
needs into the research that makes to- 
morrow’s progress possible. 


RESULT: progressive engineering of the 
type that has resulted in the famous TOBE 
50-KVAR capacitor ...Jn a stainless steel 
container at no extra cost... Jn low losses 
that mean more correction for less dollars 
...In design and processing procedures 
that assure thermal stability over the en- 
tire operating range. Yes, it will pay you 
to investigate TOBE TEMPALL power capaci- 
tors today! Write Tobe Deutschmann 
Corporation, Norwood, Mass. or call Nor- 
wood 7-2620, collect—for further informa- 
tion on power capacitors today. 


HERE'S WHY BETTER POWER CAPACITORS COME FROM TOBE— 


One piece 
wet-process 
solder-sealed 
porcelain terminals 
equipped with 
self-locking 
neoprene caps. 


Heliare weld 
virtually seamless 
stainless steel 
container. 


Special TOBE 
assembly control 
mechanism 
results in greater 
product 
uniformity. 





Another TOBE 
exclusive: 
checks on each 
capacitor during 


“processing. : TEMPALL CAPACITORS 
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Expendable disc in 
fuse holder remains 
in place on low fault, 
restricting gases for 
quick, clean interruption. 
On high fault, disc 

blows out permitting tube 


to vent at both ends 


New clamp-type terminals 
accommodate conductors 
ranging in size from 

#6 through 4/0 A.C.S.R. 









Shuntless 
contact design 

utilizing beryllium 
copper. 


for high interrupting 
capacity. 









Positive stops 
are provided for 
top and bottom 

stationary contacts. 


Operating eye. 
Downward pull on 

this eye automatically 

lifts sleet shield 

unlatching fuse holder. 
Lineman maintains control 
over fuse holder 

during opening operation. 


Self-locking hinge locks fuse holder 
with mounting during fuse operation. 


Spring-loaded trunnion 


acts as link ejector. Positive 180° 


tube stop. 


A Powerful New Southern States Cutout 
For Handling Restricted or Heavy Faults 


CHECK THE FEATURES of the powerful new BV-33-F! Whether you are CHECK THESE INTERRUPTING RATINGS 
a lineman, or an engineer responsible for applying cutouts on an entire | Continuous Interrupting 
system, we believe the BV-33-F will meet your requirements. Lees home Sah Ss 
Despite its exceptionally high interrupting rating the BV-33-F clears eaten 
restricted faults quickly and cleanly. Secret of its success on faults of — ae 
any magnitude lies in the expendable disc in the fuse holder cap. Ou 100 6,000 
low faults the disc remains in place, restricting gases within the tube 100 4,000 
for maximum arc-quenching ability. On high faults the disc blows out TYPE BV-33-FH 
and the cutout double-vents for maximum interrupting capacity. 100 10,000 
The BV-33-F can be easily converted to a single-vented SV-33-F by 200 10,000 
replacing the pressure relieving cap with a solid cap. : 100 10,000 


200 10,000 
100 8,000 
200 8,000 
100 5,000 


For additional information on these new cutouts contact your local 
Southern States representative. 





SOUTHERN STATES 


EQUIPMENT CORP. 
HAMPTON, GEORGIA 











IN CANADA: Dominion Cutout Co., Ltd., Toronto 






TIME-TESTED ano FIELD-PROVED 


“CHIP-PROOF” 
INSULATORS* 


mi eliminate impact 
Ml eliminate breakage 


A close look at the two 
drawings points out the 
reason why. The Thomas 
design eliminates the 
cause of breakage. It pre- 
vents impact. Eliminate im- 
pact and you eliminate 
breakage. It’s as simple 
as that. 


ml In 1953, Thomas introduced the “Chip-Proof” insulator, designed to eliminate breakage 
caused by rough handling and assembling in the field. Today, utility service records have 
proved its worth in stopping breakage during assembly or disassembly of insulator strings. 
Here’s why: 

Thomas “Chip-Proof” design uses a “diverter skirt” — a heavy corrugation that can’t break, 
designed with a contour that actually diverts the lower insulator or fitting away from the pet- 
ticoats. No matter how roughly the insulators are handled, when the cap is pulled off the ball 
pin, it will first strike the diverter. This glancing blow deflects impact away from the lighter 
petticoats. Result: no chipping, no breaking... .and a more rugged insulator. 

Thomas “Chip-Proof” suspension insulators conform to the latest EEI-NEMA Standards 
(Classes 52-3 and 52-4) and are interchangeable with other units. 

Throughout the country, wherever “Chip-Proof” insulators are now in use, their perform- 
ance record speaks for itself. See your nearest representative today and ask for a demonstration. 


Specify Thomas Insulators — The Best by Line Test. 
Sean . *Patent applied for 
Write for NEW Thomas EEI-NEMA Standards Bulletin 


The R. Thomlllnd Fons Go. 
Ee 


= 
LISBON, OHIO 
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The Bethalume process produces an unusually uniform coating, ensuring clean threads for good fit. 


Bethalume Coating Gives Fasteners 
Better Resistance to Corrosion 


Fasteners used in corrosive atmos- 
pheres have a much longer service 
life, and require little or no mainte- 
nance, when protected by Bethle- 
hem’s Bethalume coating —a hot-dip 
coating of pure aluminum. 

The Bethalume coating is effec- 
tive in enabling fastener items to 
withstand the effects of corrosive 
atmospheres because it adds the 
permanence of aluminum to the 


strength of steel. The coating is 
tightly bonded to the base steel, and 
is uniform over the entire surface of 
the fastener. The coated threads are 
clean and smooth-fitting. 

Why not look into the advan- 
tages of the Bethalume coating for 
your fasteners applications? A tele- 
phone call to the nearest Bethlehem 
sales office will bring one of our rep- 
resentatives to your desk promptly. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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Photomicrograph of Bethalume coating. Pure alumi- 
num is bonded to base steel by iron-aluminum alloy. 
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LOW VOLTAGE SWITCHGEAR 












Here’s SENSITIVE Circuit Protection 


Some temporary overcurrents are tolerable; should even be permitted to occur. 
But sensitive circuit protection is needed to interrupt them when they persist too 
long or are of too high a magnitude. 

The I-T-E Type OD-1 dual magnetic overcurrent trip device gives such protec- 
tion. It permits temporary overcurrents, but limits them in duration and magni- 
tude. This device will trip the circuit breaker after a predetermined interval on 
relatively low overcurrents or will trip instantaneously on high-magnitude fauit 
currents. In either case you get safe, positive protection—sensitive to the needs 
of the circuit and the equipment on it. 

For complete information on sensitive circuit protection, including selective 
tripping, undervoltage and other tripping devices, contact your local I-T-E 
sales representative. Or write for Bulletin 6004B. I-T-E Circuit Breaker Company, 





19th & Hamilton Sts., Philadelphia 30, Pa. 


Features of the I-T-E Type OD-1 Trip Device 


PRECISION BUILT and factory calibrated to provide 
the highest possible accuracy in operation. 


SEALED SILICONE TIMING ELEMENT. No mainte- 


nance. No oil to handle, no level to maintain, no sludging. 


QUIET. Resonant vibration dampeners prevent a-c 
noise and wear on parts. 


COMPLETELY ADJUSTABLE IN SERVICE. The 
delay pickup is easily adjusted from 80 to 160% of the 
continuous current rating. The instantaneous pickup 








is adjustable from 500 to 1500% of the continuous 
current rating. The time delay is adjustable to any of 
three time delay bands — minimum, intermediate and 
maximum. 


SAFE DEAD FRONT DESIGN. Insulated knobs permit 


safe adjustment on a hot circuit breaker. 


DEPENDABLE impact tripping action. The hammer 
blow movement of the time delay armature at end of 
timing stroke gives positive operation. 

FAST RESETTING. Sensitive check valve on the piston 
provides quick resetting of the time delay. Repeat 
tripping is assured. 


I-T-E CIRCUIT BREAKER COMPANY « Switchgear Division 
IN CANADA: EASTERN: POWER DEVICES, LTD. 
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Swivel action is the secret of Anderson Elec- 
tric's KA series aluminum parallel groove 
Connectors. A peened bolt with rotating 
cap allows safe, quick, “Hot-Line” work as 
well as one piece design. The COVER-ALL 
spacer, an exclusive Anderson feature, as- 


sures greater contact area, added inhibitor 


N D - R S 0 N F | . C T e C protection and reduced cable distortion. 


ANDERSON ELECTRIC CORPORATION 
Birmingham 1, Alabama. 


Export Representative: International Standard Electric Corp. 


Aluminum & Bronze Power Connectors * Clamps * Fittings * Accessories for SUBSTATION * TRANSMISSION + DISTRIBUTION 





KA series #8—795 MCM ACSR 





Why the Bowl Mill is 


AMERICA’S No. 
PULVERIZER 


atm This chart presents a quick picture of 
. the tremendous acceptance of the Bowl 


Mill since ts’ introduction in 1935 


s per Hour 
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Thousands 
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Cutaway view showing assembly of | roller 
journal in bowl. Note: 1 — no metal-to 
metal contact; 2 — self contained lubrication 
system (no grease cups 3 — convenient 


method of adjustment without dismantling 


Looking down on top of m See handy 
arrangement of levers which adjust 
vanes — while N operation Toda ods 


trol fineness rai aot] teh alate) mill 


COMBUSTION 
ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
Canada: Combustion Engineering-Superheater Ltd. 


B-987 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
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HIGH MOISTURE— The most effective means of achieving good 
pulverizing results with high moisture fuels (16 — 18% — Eastern 
coal, 24% Midwestern, 45 — 50% lignites) are (1) by the admix- 
ture of fuel already dried in the mill with the raw feed and (2) by 
the use of high temperature air. The C-E Raymond Bowl Mill 
was designed to do both of those things, and does them well. Air 
temperatures of 700° F. and above can be utilized. 


LOW POWER CONSUMPTION — Basic design characteristics of the 
Bowl Mill permit pulverizing at less power per ton of material 
than any mill now available. The rapid flow of material through 
the mill and the prompt removal of fine coal as it is produced 
prevents over-grinding. This, in conjunction with the relatively 
low mass of grinding elements and rapid drying action in the 
mill, assures minimum power consumption. 


RELIABILITY — Design and materials are responsible . . . but results 
prove the point — such results for example as operating records 
of 8500, 10,000, 15,000, 20,000 continuous service hours without 
repair or replacement of parts. 


MAINTENANCE — Bowl Mill maintenance cost has always been the 
lowest in the field. Continuing improvements in designs, materials 
and construction keep it that way. A minimum of outage time is 
required for dismantling and assembly. It’s a matter of record in 
many plants that higher costs of material and labor over the past 
15 years have not been reflected in increased maintenance cost 
per ton of coal pulverized. 


FINENESS CONTROL — All necessary adjustments to control fineness 
of finished product can be made conveniently from the outside of 
the pulverizer while it is in operation. 


AUTOMATIC GRINDING PRESSURE— The arrangement of spring- 
loaded roller journals on the Bowl Mill provides automatic com- 
pensation for the variation in pressure between grinding surfaces 
required by variation in grindability of coals. 


LUBRICATION — Is no problem with the Bowl Mill. When required 
— at infrequent intervals — all lubrication is handled from outside 
the mill while it is in service. 


VIBRATIONLESS — QUIET — The Bowl Mill’s grinding rollers make 
no metal-to-metal contact with the grinding ring, assuring quiet, 
vibrationless operation. 

a * s 


Whether you are evaluating pulverizers for your pres- 
ent plant expansion program or for future require- 
ments, we suggest you use the above check list to get 
the facts. Send for Catalog PC-8 for further details. 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS PRESSURE VESSELS soit 
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Cable leaving ship's stern must withstand the rigors of installation and give long. efficient service. 
BakELITE polyethylene plays a vital role in meeting these requirements. 


How BAKELITE Polyethylene serves... 


On the bottom of the Atlantic Ocean 


The electrical and physical properties com- quirements imposed by the undersea en- 
bined in Bakexitre Brand Polyethylene Com- vironment. 
pound DFD-6505 make it especially useful for These are some of the reasons why 
service in submarine cable. Its insulation values _ Bakelite Polyethylene DFD-6505 is be- 
are excellent and its rate of moisture absorp- ing used for the inner insulation of the 
tion extremely low. Physical properties, such American segment of the North Atlantic 
as light weight, flexibility and resistance to telephone line and the Alaskan cable, 
cracking at low temperatures, further equip it reaching 1600 miles between the state 
for the rigorous installation and operational re- of Washington and Alaska. Since 1950, 
over 4,000 miles of submarine cable have 
been insulated with DFD-6505. 
BAKELITE Brand Polyethylene and Vi- 
nyl covered wire and cable meet the de- 
mands of the telephone and communica- 
tion industries. To keep informed about 
the latest developments, you can receive POLYETHYLENE 
regular copies of Kabelitems and other 
| pertinent technical data. Simply send 
Cutaway photo shows complex structure of this cable. | your request to Dept. XJ-53. 






POLYETHYLENE 


BAKELITE 


BRAND 





BAKELITE COMPANY, Division of Union Carbide Corporation ce 80 East 42nd Street, New York 17, N. Y. 


The term Bake.tte and the Trefoil Symbol are registered trade-marks of UCC. 
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Your Westinghouse 


representative can prove... 


NEW CHANGEOUT 
SAVINGS 


Because all new Westinghouse 
transformers are up to 13” shorter, 
33% lighter, you can now make 
changeouts to next higher kva ratings 
without replacing poles or 

relocating secondaries 


Among major utilities enjoying the advantages of Westinghouse 
“new-size” full-capacity transformers is Aiabama Power Company, 
whose D. D. Wendel, manager of transmission and distribution, is 
seen here with John Main, Westinghouse Birmingham representative. 


pee 


4+70787 


*All ratings 25-167 kva 
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TYPE “BA” WHEEL 





TYPE “CA” WHEEL 





TYPE “AA” WHEEL 


4 SERIES OF “BUFFALO” AIRFOIL 


“RA”, the basic wheel of the line — for many general forced 
draft and industrial requirements, Note broad air channels 
provided by extra-wide blades. 

“CA”, a wheel for higher pressures and lower capacities. 
“AA”, for lower pressures and higher capacities. 
SEMI-AIRFOIL WHEELS like the ““CLM”’, with airfoil noses 
and single thickness backward curved blades, closely approach 


performance of full airfoil wheels. This wheel has a definite 
application where a single thickness is advantageous. 


ALL WHEELS VARIABLE AS TO WIDTH, TO GIVE YOU 
PEAK EFFICIENCY FOR YOUR OPERATING CONDITIONS 





TYPE “CLM” WHEEL 
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THE ABOVE CURVES SHOW THE 
WIDE: VARIATION INT PERFORMANCE, 
POSSIBLE ONLY IN THE BUFPALO 
AIRFOIL SERIES 
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ONLY “BUFFALO” BRINGS YOU THIS BROAD 


SELECTION—PLUS EFFICIENCIES UP TO 92% 


DRAFT PERFORMANCE YOU WANT 


FANS TO MATCH YOUR CONDITIONS EXACTLY 


Not just an airfoil fan, but four complete series — six 
types of interchangeable airfoil and semi-airfoil wheels 
in varying widths — to give you maximum efficiency 
for your operating conditions! “Buffalo” deep-blade 
airfoil design offers a new high in forced draft 
efficiency — not just on paper, but in actual operation. 
In addition to the effective, high-strength airfoil and 


BUFFALO FORGE COMPANY 
BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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EXHAUSTING 


semi-airfoil blades, these “Buffalo” Fans go beyond the 
usual concept of streamlining. From the smoothly 
rounded inlet to the divergent outlet, all sources of 
turbulence has been eliminated. If you wish the highest 
possible efficiency in a forced draft fan tailor-made for 
your particular operation, by all means, write for 
Bulletin FD106 and our engineering recommendations. 





COOLING PRESSURE BLOWING 


HEATING 


FORCED DRAFT 
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GOOD APPEARANCE—FEEDERS UNDERGROUND 


yw Cost Less w Save Space Ww Easier to maintain 


HIGH VOLTAGE PSC CUBICLES, standard design—offer 
three-way economy for primary switching when space is 
limited, cost is a factor and where feeders are underground. 


CONSERVE SPACE—Less area required than with open structure. 
Standard PSC cubicles mean space requirements can be ac- 
curately determined. Add a cubicle any time—up to 1200 amp. 
total load. 


SAVE MONEY—R&IE fused interrupter switches, in PSC cu- 
bicles, provide a high quality of protection. High interrupting 
capacity at moderate cost. 


REDUCE MAINTENANCE PROBLEMS—Easily operated; window 
front inspection; equipment accessible; universally-known 
power fuses. Can be handled by any factory or building main- 
tenance crew. 


Add safety with optional TOG-L SNAP 
operating mechanisms. 





FUSED HPL-C INTERRUPTER SWITCHES 


Ratings up to 14.4 Kv (110 BIL) Ask your I-T-E Representative to show you the 
600 Amperes —(40,000 amps. momentary) many economies of PSC cubicles. 


1200 Amperes —(60,000 amps. momentary) 
R&lE EQUIPMENT DIVISION 
1-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. 


Psc-4 
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smucan PRESENTS... i 


an. aerial unit designed specifically for 






operations requiring only one workman 





Over + under+ around obstacles .. . Sky-Master quickly 

reaches out-of-the-way work — and provides on-the- 

ground safety and comfort for the workman. 
Independently-operated steel beams are moved by 

double-acting hydraulic cylinders, through a uniqu¢ 

system of linkage which greatly increases operating range. 

There are no chains, sprockets, or other secondary 

means of actuation. Supporting mast can be rotated vf 

continuously in either direction. 
Work basket and insulated outer beam protects work- 

man from 60,000 volts. Basket is automatically locked 

in position in event of damage to hydraulic lines. 

: The AB-1-41 ... having ground-to-basket floor height 

of 41’...can be equipped for your particular job, and : 

installed on a Powers-American Body that fits your needs. Ss cag, i AN \ 





a ace 
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carries two men up, out, over, or down. Available 


Ay ae ee nee en oe rae Descriptive literature on Series AB-1 


and Series AB Sky-Master — with price 
information — will be sent on request. 


; The heavy-duty Series AB-37 and AB-43 Sky-Master 





McCABE-POWERS AUTO BODY COMPANY 
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Founded 1854 
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Lord Kelvin: 


First, the pure theory—applied without 
delay to practical inventions: this was the 
tenor of Lord Kelvin’s outstanding work. 

Following his “Law of Squares’ in 
1853 he perfected the curb transmitter, 
which overcame the retardation of signals 
in long-distance cables. 

From Lord Kelvin’s theory plus prac- 
tice, more than a century ago, stem 
today’s advances in communications. 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPANY—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston; 
4101 San Jacinto, Houston 4, Texas; 1010 Euclid Avenue, Cleveland 17, Ohio; 





For over a century, Kerite theory and 
practice has p.. ved that Kerite is the 
most lasting cable known. More than 
three generations of Kerite craftsmen 
have given of their inherited skill to 
assure the long life and service of Kerite 
Cable. The Kerite Cable Company takes 
pride in the fact that their product is 
chosen by buyers of integrity to safe- 
guard installations around the world. 


_. 29 West Lancaster Avenue, Ardmore, Pa. 


April 29, 1957 








ELECTRICAL WORLD 








EDITORIALS 





1957: Consumer Sales Can Build A Boom 





“If the nation’s salesmen who cater to consumers 
were soon to start turning in a masterful per- 
formance, we might end up this year with a boom in 
consumer business which would be a worthy com- 
panion piece to the boom in capital goods business 
with which we ended up 1956.” 

This is the challenge that opened the latest report 
on business conditions prepared by the McGraw-Hill 
Department of Economics. 

The facts behind it are simple, but they are telling. 
Consumers income has continued to rise steadily for 
the last six months or more. Personal income stands 
at an annual rate of $338 billion nationally, up 
$18.5 billion in the past year and up $11 billion in 
the last six months. And further gains seem certain 
because some 5 million workers will automatically 
get wage increases this year. 

In spite of this there has been nothing to suggest 
a rush on the part of consumers to spend money 
freely. In fact, they seem to be sitting on it. The 
latest University of Michigan survey of consumer 


buying intentions shows people far less eager to 
buy than in 1955. Moreover the rate of saving is 
close to an all-time high. But before 1957 is over 
the amount of compulsory saving represented by 
payments on installment debt is scheduled to drop 
as people pay off their 1955 auto loans. 

One conclusion stands out. Consumers will both 
receive and spend larger amounts of income, as 
1957 wears on, provided salesmen meet the challenge 
that is uniquely theirs. 

Certainly the 1957 consumer sales efforts of the 
electrical industry are off to a flying start. They are 
keyed to established, industry-wide promotions like 
Housepower, Live Better . . . Electrically and Elec- 
trical Week. And in the months ahead they face a 
selling climate that presents a unique promise of 
success. 

Given the necessary backing the industry’s cam- 
paigns have the capacity to become pace setters in a 
resurgent sales movement that can reach boom pro- 
portions this year. 


Preparation: The Utility Role in Civil Defense 





Preparation and planning are keys to the role of 
electric utilities in civil defense activities today. 
Getting this necessary task done is the obligation 
that each individual utility bears as a result of the 
nation’s stark dependance on power for civilian sur- 
vival and military action under attack. 

The measure of the planning and preparation to 
be done by individual utilities was suggested by a 
series of questions posed recently by Assistant Sec- 
retary of Interior Fred G. Aandahl whose depart- 
ment is charged with responsibility for national 
defense for electric power. 

Among his questions were these: 

1. Are electric utilities prepared? 

2. Are there adequate security plans for gen- 
erating plants? 

3. Are employees trained in radiation detection? 

4. Do key employees have, not just mobilization 
points, but alternate reporting points? 

5. Are supplies and equipment stored in widely 
scattered areas? 

6. Is adequate protection provided for employees 
who must remain on duty? 
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7. Is there more than one emergency headquarters 
and dispatching point? 

8. Is communication with neighboring systems 
feasible? 

9. Has there been designated a line of succession 
for top executives? 

10. Are delegations of authority provided so that 
subordinates may act? 

11. Are duplicates of vital records in safe loca- 
tions? 

12. Has liaison been established with the local 
civil defense director? 

13. Have utility civil defense plans been co- 
ordinated with the local civil defense director? 

14. Are the plans coordinated with nearby utili- 
ties? 

15. Are mutual aid pacts only with neighboring 
utilities? 

These are the questions that each utility must 
answer for itself, in developing an emergency plan. 
But in the final analysis it is not the plan itself that 
is important, it is the fact that planning has been 
done that counts. 





WASHINGTON WIRE 


Cannon's Blast Sets Off 
Atom Battle in Congress 


Democrats launch campaign to win Gore bill 
passage, Murray reappointment to AEC; GOP 
optimistic, plans defense tactics 


Democrats in Congress, - still 
rankling from defeat last year of 
the Gore federal reactor bill, have 
now set themselves in position to 
bargain for what they want from 
Congress and the Administration. 

Their demands: (1) Adoption of 
the Gore bill in whole or part. It 
calls for a $400-million federal re- 
actor construction program; (2) Re- 
appointment of Atomic Energy 
Commissioner Thomas Murray 
whose term expires June 30. Mur- 
ray is the last Democratic appointee 
on AEC. 

Their weapons: (1) Refusal to 


WASHINGTON COMMENT 


approve AEC’s appropriation re- 
quests; (2) Refusal to confirm any 
nominee by President Eisenhower 
for the AEC vacancy left by the 
death of Dr John Von Neumann; 
(3) Refusal to vote favorably on the 
Administration-desired federal in- 
surance bill. 

On the surface the Democrats 
appear to hold the aces. But Con- 
gress Republicans believe the odds 
favor them on the Gore bill, at least. 
They are counting on the economy- 
mindedness of Congress and enough 
opposition from coal-mining states 
to shave the Democratic majority. 





Through Rep Clarence Cannon 


(D-Mo.), House Appropriations 
Committee chairman, the Demo- 
crats have a strong hold over AEC’s 
purse strings. And Cannon last 
week spelled out how AEC is to be 
brought to heel. 

His position is this: AEC must 
obtain specific authorization from 
Congress for every atomic power 
project it undertakes. To date it has 
acted in contravention of terms of 
the 1954 Atomic Energy Act in 
contributing financial help for 
civilian atomic power projects. Un- 
less projects are authorized by the 


Congress Girds for Action on TVA Financing 


V. CRAIG RICHTER, 


Washington Correspondent 


The move in Congress to pass 
some form of TVA bond financing 
bill this session picks up steam this 
week with hearings scheduled on 
two recently introduced measures. 

The Senate Public Works Com- 
mittee was planning this week to 
hear witnesses on a bill by Sen 
Robert S. Kerr (D-Okla.) and co- 
sponsored by Democratic Sens 
Lister Hill and John Sparkman 
(both Ala.), Albert Gore and Estes 
Kefauver (both Tenn.), James O. 
Eastland and John Stennis (both 
Miss.). It will also hear Sen Sher- 
man Cooper (R-Ky.) on his TVA 


86 


bond financing measure. So far, 
only one day (April 30) has been 
scheduled for the hearings. 

TVA bond financing, favored by 
the Administration, TVA, and Dem- 
ocrats, ended in a stalemate last 
year with none of the various meas- 
ures coming out of committee. 

Two major factors have blocked 
adoption of bond financing bills: 
Retaining Congressional and budge- 
tary control over TVA’s actions and 
legislatively limiting TVA’s terri- 
torial growth. The Administration 
has favored both these courses, 
TVA supporters have opposed them. 

This year’s bills, and to date no 
bill reflects the Budget Bureau or 
Administration point of view, stack 


up as follows: 

The Jones-Davis bill: This meas- 
ure, introduced by Rep Robert E. 
Jones (D-Ala.) and Clifford Davis 
(D-Tenn.), is the same as last year’s 
bill which stayed in the House Pub- 
lic Works Committee. 

The bill authorizes TVA to sell 
bonds without limitation and to use 
the proceeds to build new power 
plants and transmission facilities. 
There is no specific geographic limi- 
tation placed on TVA’s future. 

The bill does not require that 
TVA issue the bonds subject to 
Treasury control although the 
Treasury may buy the bonds. 

The Kerr bill: The measure has 
been altered slightly from the ver- 
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Joint Committee on Atomic Energy, 
further appropriations cannot be 
made. 

At the same time, Cannon 
charges the AEC civilian atomic 
power program is practically non- 
existent. Therefore the government 
must build power reactors, he says. 

While Cannon’s position is legalis- 
tic, involving interpretation of the 
1954 act, he does have the par- 
liamentary power to funds either 
within his own committee or on a 
so-called point of order on the 
House floor, where a rule from the 
chair would block an appropriations 
vote. 


JCAE Action Can Aid Cannon 


This is where JCAE’s influence 
enters the picture. Democrats on 
JCAE this year have gone along 
with the conciliatory mood of Chair- 
man Carl Durham (D-N. C.). Now, 
without appearing to indulge in the 
private versus public power fight 
that underlies the atomic power de- 
bate, they can move to give Cannon 
what he wants—an amendment to 
the 1954 act requiring AEC to seek 
specific authorization for every 
project it undertakes. 

Democrats on JCAE have a fur- 
ther move planned. In authorizing 


sion introduced by Kerr last year. 
It differs from the Jones bill in two 
important respects. 

Firstly, while it places no limita- 
tion on the amount to be raised by 
bond sale, it does require TVA to 
settle on the amount after consulta- 
tion with the Treasury. 

Secondly, it opens the way for 
Congressional control over TVA’s 
expansion plans in that TVA must 
notify the President and Congress 
of construction plans. But if within 
60 days there is no disapproving 
Congressional action, TVA can go 
ahead. 

Both points are changes from last 
year’s bill. Also new is the provi- 
sion permitting Treasury to buy 
such bonds. But the bill still lacks 
geographical limitations. 

The Cooper bill: Although 
Cooper contends his bill is not an 


specific projects—including many 
existing power reactor demonstra- 
tion projects undertaken by private 
industry groups—they would throw 
in additional projects giving in effect 
part or all of the Gore bill. 

Republicans on JCAE contend 
the move will not succeed. They 
maintain the AEC program is ad- 
vancing rapidly enough and that 
there is insufficient justification to 
warrant expenditure of additional 
millions on federal reactor construc- 
tion. 

Although both sides seem to be 
far apart, this is the likeliest area 
for compromise: A JCAE-approved 
authorization bill permitting AEC 
to go ahead with its demonstration 
program but also requiring that it 
build a number of projects on its 
own to meet the Gore bill demands. 


Murray Controversy Rages 


The Murray reappointment intro- 
duces the complicating factor. 
JCAE Democrats strongly desire 
his reappointment because Murray 
is their best source of information 
on what AEC is doing. Without him, 
they fear, AEC Chairman Lewis L. 
Strauss will not keep them fully 
informed. 

Republicans, on the other hand, 


Administration measure, it comes 
closest to reflecting the Administra- 
tion viewpoint. 

Cooper says the bill is the out- 
come of discussions with TVA, the 
Budget Bureau and Treasury and 
represents a compromise. 

The measure puts a ceiling on the 
amount of money TVA can raise 
by bonds—$750 million to take 
care of expansion needs for five 
years—and calls for a geographical 
limitation. None of the bond pro- 
ceeds could be used outside the 
TVA service area as of last Feb- 
ruary unless Congress decided 
otherwise. 

The Cooper measure would give 
TVA some freedom of action by 
permitting it to plan for five years 
at a time but retains Congressional 
control since TVA would have to 
come back for authorization of the 
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consider Murray is responsible for 
much of the partisan fighting that 
has surrounded the atomic energy 
program the past two years. 
Eisenhower said curtly it was his 
responsibility to appoint people to 
the executive department when ques- 
tioned recently about a JCAE letter 
signed by 10 Democrats and Rep 
James Patterson (R-Conn.) endors- 
ing Murray. Strauss is opposed to 
Murray’s reappointment. 
Compromise seems almost impos- 
sible—which means Murray prob- 
ably won’t be reappointed. But 
Eisenhower can wait until Congress 
adjourns and then make a recess 
appointment and so delay the fight 
over confirmation until next year. 


Insurance Outcome Uncertain 


The final major complicating seg- 
ment of the atomic program picture 
is federal indemnity insurance. All 
sides approve of this bill, but this 
does not guarantee adoption. 

The campaign lines have been 
drawn and the next move appears 
to be up to the Administration or 
the Republicans. But, as one JCAE 
member said, the atomic power pro- 
gram is more in need of statesman- 
ship today than at any time in its 
history. 


next five-year program. All bond 
sales would be subject to consulta- 
tion with Treasury. 

So far the Budget Bureau has 
given no indication of where it 
stands on the various bills. Insiders 
report that absence of any Admin- 
istration measure this year reflects 
some disagreement among Adminis- 
tration officials as to just what they 
do want. 

In his budget message to Con- 
gress this year, President Eisen- 
hower urged adoption of bond 
financing legislation. After adop- 
tion, he said, TVA’s power needs 
could be re-examined but mean- 
while Congress should authorize 
$30 million for a new 180,000-kw 
steam plant addition. This week’s 
hearings should do much to reveal 
how the bond financing fight will 
shape up this year. 
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Power Pool Spans Mexican Border 


Arizona PS, Calectric, and 
Imperial Irrigation District 
sign pacts. New 160-Mw 
plant to be owned jointly by 
APS and Calectric 


More power for the area where 
Arizona, California, and Mexico 
come together is assured through 
generation and pooling agreements 
signed recently by three utilities. 

The plan’s outstanding feature is 
joint construction of a 160-Mw 
steam plant by Arizona Public Serv- 
ice Co, and California Electric 
Power Co (EW, Dec. 31, 1956, p 
51). A third utility, Imperial Irriga- 
tion District, will share in the ulti- 
mate power pool through purchase 
and wheeling of power. 

The Bureau of Reclamation’s 
Parker-Davis system will participate 
also by transmitting power. Inter- 
connection of the proposed steam 
plant with the Parker-Davis system 
will strengthen the transmission grid 
serving the two-nation, two-state 
area. 


New Lines Proposed 


The new agreements provide 
plans for construction of new gen- 
eration and transmission tie lines 
and for assignment of generation 
and transmission costs. 

The first pact, known as the Axis 
Agreement, between Arizona PS and 
Calectric, provides for construction 
of a mutually owned 160-Mw steam 
plant on an 80Q-acre tract near 
Yuma, Ariz. It will have two 80-Mw 
units and provisions for a third unit. 
Calectric has scheduled the first unit 
for completion in 1959. Arizona 
PS will build the second by 1962, 
and will operate both units. 


Yuma Site Jointly Owned 


The land will be divided into two 
tracts separated by an axis line, 
with each company owning about 
equal acreage. The companies also 
will share costs. This part of the 
pooling agreement will be adminis- 
tered by an “axis” committee of two 
members from each company. 

Primary facilities on the tract are 
to be owned by the individual com- 
panies. Certain “common”’ facili- 
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ARIZONA PS, CALECTRIC will build lines to link Yuma plant to existing grid. 
Much of Calectric’s energy allotment will be passed to its Mexican subsidiary 


ties are to be used by both. Equal 
investment by each company are 
to cover these facilities, with mutual 
easements granted one to the other. 


‘Coordination Pact’ Signed 


Cooperation in the expansion and 
operation of the three utilities’ sys- 
tems is outlined in a second pact, 
called the Coordination Agreement. 
Transmission lines will be provided 
—in relation to existing facilities 
either owned by one of the utilities 
or the Bureau—so as to facilitate the 
pooling plan. 

As an initial step, Arizona PS 
proposes to build two 6-mi, 69-kv 
lines from the plant site to Yuma 
substations. These lines will pro- 
vide a tie to the Bureau’s system 
south of Yuma over which power 
will be transmitted to Calectric’s 
system in the San Luis, Mexico, 
area. 

A %-mi, 161-kv tie will be built 
by Calectric from the plant in Ari- 
zona to Imperial Irrigation’s Pilot 
Knob substation across; the Colo- 
rado River in California. This will 
provide a second tie-line to Imperial 
Irrigation’s 161-kv line to El Cen- 
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tro, Calif. The existing tie consists 
of 33-kv and 161-kv lines operated 
by the Bureau. Over one or both 
of these ties, power can be trans- 
mitted to Imperial Irrigation’s sys- 
tem in Imperial Valley and to 
Calectric’s system in and south of 
Mexicali, Mexico. 


Operating Advantages Gained 


The Coordination Agreement also 
provides the usual pooling advan- 
tages of coordinated load dispatch- 
ing, scheduled power deliveries, and 
spinning reserves. Existing operat- 
ing agreements between the utilities 
will be strengthened in matters of 
economy and emergency assistance. 

A coordinating committee of one 
member from each organization will 
administer the overall agreement. 

Power allocations of the Yuma 
Axis plant are to be worked out 
yearly. Much of Calectric’s allot- 
ment will be fed to its Mexican sub- 
sidiary (which grew 19% last year). 
A table of percentages will be 
worked up each year by the operat- 
ing committee. Should more ca- 
pacity be required a new agreement 
must be made. 
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Outlook for Business: High Spending 


In 1957, electric and gas utilities will increase capital outlays 
22%—a $6-billion sum. Average outlay for 1958 to 1960 
will be about $5.4 billion per year for utilities 


A $150-billion capital expenditure 
program is contemplated by all 
business in the next four years. So 
reported McGraw-Hill’s Dept of 
Economics in releasing its tenth an- 
nual survey of U. S. business’ plans 
for new plants and equipment in 
the 1957-60 period last week. This 
compares with $124 billion spent 
by all business in the four-year 
period of 1953-1956. 

All business is expected to spend 
almost $41 billion in 1957, or 12% 
more than 1956. This compares 
with 11% in the preliminary check- 
up last fall (EW, Dec. 17, 1956, 
p 16). For 1958 to 1960 business 
firms are expecting to spend another 
$110 billion, or an average of $36.4 
billion a year. 


Utilities to Spend $6-Billion 


Electric and gas utilities’ plans 
are also on the increase. They will 
hit nearly $6 billion in 1957, or an 
increase of 22%. This is nearly 
15% of the total to be spent for all 
business in this year. For the next 


of the best examples of really long- 
range planning, the report stated. 

Close to 20% of the 1960 sales 
in the machinery and electrical ma- 
chinery industries will be in products 
not made in 1956. This will mean, 
the report said, “the introduction 
not only of new machines, but of 
many completely new processes 
during the next four years.” 


New Products Coming 


The survey also pointed out that 
the number of firms investing to 
make new products in the electrical 
machinery industry has jumped from 
44% to 65%. 

Petroleum industry has slated an 
expenditure of nearly $6.2 billion 
in 1957, up 11% over 1956. It 
should hit a record $6.4 billion in 


1958, sliding off to $6.3 billion in 
1959 and $6.1 billion in 1960. 

Electric and gas utilities’ spend- 
ing will total over $22 billion for 
the four-year period, or an average 
of $5.5 billion a year. 


Power Companies Up 26% 


Advance plans for power com- 
panies alone will show a 26% in- 
crease over 1956, the report said. 
This survey was made in March and 
April, when money rates were high, 
and helps confirm the fact that these 
companies are still planning to add 
facilities at a record rate. Electrical 
World’s survey of last December 
published Jan. 28 showed a $3.8- 
billion expenditure in 1957 for elec- 
tric companies only, an increase of 
31% over 1956. 

A sharp rise in expected deliveries 
of merchant ships and jet airliners 
helps increase the spending plans 
of “other transportation” companies 
not only in 1957 but in the 1958-60 
period. This accounts for the rise 
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Capital Spending Surges Ahead, with Four Exceptions 


Capital Expenditures—Millions of Doliars 


three years (1958-1960) these utili- Industry 1956* 1957*% Change 1958* 1959*  1960* 
ties are slated to spend over $16.2 re — iar ae $1 — = $1 —_ $1 — — 
“11: *11: ionterrous Metals. ...... 
billion, or an average of $5.4 billion \vcchinery............ 1,078 1,133 5 975 940 938 
a year. Elec. Machinery.......... 603 712 18 705 712 762 
As can be seen from the table, Autos, Trucks, Parts....... 1,689 1,199 -—29 803 803 803 
the average level of spending for all Transportation Equip..... . 460 686 56 638 415 369 
business already planned for 1958 see ne teens ; oo = _ Po ba = 
. CE ae ; : J ; , 
to 1960 is close to the actual spend- pone pulp... 801 (985 23 887 692 692 
ing in 1956. It cam be safe to assume = gubber................. 201 217 8 228 242 223 
that such spending will actually con- Stone, Clay & Glass... ... 686 633 —8 508 493 455 
tinue above the 1956 level during ae Refining... .... 711 924 30 979 910 746 
: f ‘ood & Beverages....... 799 913 14 795 754 736 
most of this period. Sie ee dss 465 399-14 317, 377~—Cs 38 
Economic Strong Spots Misc. Manufacturing... . . . 1,035 1,012 —2 925 760 756 
ALL MANUFACTURING... 12,787 14,542 14 12,390 11,057 10,601 
Strong spots in capital expendi- 

tures can be found in the machinery Business 

and electrical machinery firms, the Petroleum Industry........ 5,531 6,166 WW 6,421 6,276 ae 
as nee ‘ Ori 443 474 7 372 353 

oil industry, utilities, and “other poicads.... 2... 1,231 1,36 1 1,188 1,129 1,152 
transportation and communications.” Other Trans. & Commun... 4,229 4,963 —-:17 5,060 5,590 5,950 
Machinery industry is slated to Elec. & Gas Utilities'..... 4,895 5,991 22 5,880 5,238 5,113 
spend around $1 billion for each of Commercial............. 8,236 8,401 2 8,065 7,178 6,317 
the next four years. ALL BUSINESS *.......... 36,641 40,979 12 38,397 35,911 34,767 


Electrical machinery industry 
plans an 18% increase in 1957 toa 
little over $712 million. It will level 
out in 1958 and 1959 around $700 
million and then shoot up again in 
1960 to $762 million. This is one 


* 1956: Actual expenditures. 1957: Planned. 1958-59-60: Preliminary plans. Sources for 
1956: U. S. Dept. of Commerce, Securities & Exchange Commission, McGraw-Hill Dept. of Economics. 

1 Gas utilities based on survey by American Gas Assoc., 1957-60. 

® Petroleum refining, included under both manufacturing and petroleum industry, counted only 
once in the total. 
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in total spending plans of the “other 
transportation and communications” 
group, the report pointed out, al- 
though trucking firms expect some 
decline and communications com- 
panies foresee relatively steady out- 
lays. 

Eyeing 1957 expenditures there 
are four weak spots. The most im- 
portant is the automobile industry, 
including trucks and parts. A 29% 
drop is expected this year as com- 
pared with a 20% drop shown in the 
December survey. In 1958 the ex- 
penditures for these companies will 
fall off again to less than half of the 
1956 level. Automobile companies 
have reported that after 1958 no 
changes in spending either way have 


yet been decided on. 

The next industry to show a weak- 
ness is textiles. It will show a 14% 
decline in 1957 but is planning a 
steady level of expenditures in the 
1958-60 period. 

Stone, clay, and glass and miscel- 
laneous manufacturing industries are 
the other two showing less expen- 
ditures in 1957 than 1956 and con- 
tinue to decline through 1960. 


Engineers, Scientists Needed 


More engineers and _ scientists 
will be needed to take care of the 
increased spending in research and 
developement. 

The manufacturing industry esti- 
mated that it will need to employ 


ATOMIC PROGRESS 


7% more scientists and engineers 
in 1957. By 1960 it is expected to 
employ an additional 15%. 

The largest increase in scientific 
and engineering employment for the 
1957-60 period is expected in the 
petroleum field with 33%, followed 
by the steel and machinery indus- 
tries with 32%, and electrical ma- 
chinery with 29%, the report said. 

These figures are large, the report 
stated, and “employment objectives 
in research and development obvi- 
ously will require a continuing high 
number of scientific and engineering 
graduates. But if the number of 
these graduates continue to in- 
crease, it should be possible to 
carry out the research as planned.” 


Army's Package Reactor Ready for Service 


Is first power reactor using 
stainless steel fuel cladding 


The 2,035-kw Army Package 
Power Reactor, producing test pow- 
er since April 15, is to be dedicated 
April 29 at Ft. Belvoir, Va. 

Built by ALCO Products, Inc, 
the APPR’s net electrical output of 
1,855 kw will be fed into the Ft. 
Belvoir power distribution system. 
The remaining 180 kw will go to 
plant auxiliaries. 

The APPR is the first pressurized- 
water nuclear reactor to clad its 38 
fully enriched uranium fuel elements 
in stainless steel, using light water 
as the coolant and moderator. 

The main components of the 
APPR primary system are: Reactor 
vessel and core, seven control rods 
and drives, two coolant circulating 
pumps, piping, steam generator, 
pressurizer, water purification equip- 
ment, and shielding. 

Cooling water enters the reactor 
vessel at 431F under 1,200 psi to 
prevent boiling. While circulating 
upward between fuel plates at 4,000 
gpm, it is heated to 450F before 
passing to the steam generator. 

Here heat from the high-pressure 
primary water is transferred to water 
in the secondary system, thus pro- 
ducing steam for the turbine. 
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ARMY’S PACKAGE NUCLEAR reactor will produce 2,035 kw, of which 180 kw 
goes to auxiliaries at Ft. Belvoir site. Fully enriched uranium used as fuel 


NUCLEAR NOTES 


Atomic fuel elements are to be 
produced soon at two new manu- 
facturing centers. The first is a 
$500,000 General Electric Co plant 
now being built at San Jose, Calif. 
The second is a 25,000-sq ft plant 
to be built at Hicksville, N. Y., for 
Sylvania-Corning Nuclear Corp. 


Reactor cost has doubled for 
Consumers Public Power District, 
Columbus, Neb. Current reactor 
figure is $26.6 million, bringing 
project total to $38.6 million. Fuel 
fabrication will run $631,000; elec- 
tric plant, $8.7 million; supporting 
facilities, $2.6 million. 
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R/W Meeting Set 


Chicago is the locale; how 
to lick annoying problems 
is the subject .. . 


What can the right-of-way man 
do about zoning, land titles, new 
highways, and property owners that 
hamper electric utility companies’ 
expansion? How can he best plan 
for a future that portends higher 
transmission voltages with less over- 
head and underground space, in- 
flated real estate values, and a 
shortage of competent R/W em- 
ployees? 

These and other questions will 
provide the taking-off points for 
discussions at a Right-of-Way Meet- 
ing in Chicago, Ill., May 15, being 
sponsored by Electrical World. 

Directors and managers of real 
estate, R/W, and engineering opera- 
tions will explore today’s problems 
and the outlook for the future in 
four panel discussions. Topics are 
“Finding and Training R/W ‘Sales- 
men’”; “R/W Problems of Tomor- 
row”; “An Appraisal of Apprais- 
ing”; and “Public Relations.” Talks 
will be followed by question-and- 
answer sessions. 

The one-day conference will be 
held at the Conrad Hilton Hotel. 
It precedes the American Right of 
Way Association’s annual seminar, 
May 16-17, which also takes place 
at the Conrad Hilton. 

Registration is $12 for the Elec- 
trical World meeting. This includes 
luncheon, social hour, and a copy 
of proceedings. For registration 
reservations write R/W_ Editor, 
Electrical World, 330 W. 42nd St., 
New York 36, N. Y. Room reser- 
vations should be arranged with the 
hotel. 


FPC Grants Hydro Permit 


Federal Power Commission has 
granted a preliminary permit to 
Public Service Co of Indiana for a 
proposed hydroelectric generating 
station on the Ohio River, on the 
Indiana side of the proposed Mark- 
land Dam to be built by Army en- 
gineers. The proposed project 
would include four generating units 
rated at 20,000 kw each. 
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Drought Hits a Texas Co-op... 


causing loss of customers, rise in number of 


empty meter sockets. Yet revenue edges up 
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Travel 150 miles or so northwest of Austin 
and you come to the once rich agricultural county 
of McCulloch, Texas. There is a little more 
greenery there this Spring than there has been for 
seven years, but the ravages of the long drought 
are still apparent in the fallow fields and the 
abandoned farm houses. 

For electric utility men, there is the occasional 
pathetic sight of gaping meter sockets out on the 
farm yard pole. Dust covers the front porch. 

In the town of Brady, which is near the center 
of the county, stands the headquarters of the Mc- 
Culloch County Electric Cooperative, Inc. There, 
Manager B. C. Broad sketches in some of the 
background: 

“This area is going through the worst drought 
in its history. We have been in this for a seven- 
year period and we do not see the end. 

“Our cooperative here and the Kimble Electric 
Cooperative at Junction are the hardest hit. Other 
co-ops in this area have been hard hit from their 
lagging farm load, but they have sufficient oil 
pumping load to show increases in kwhr sales. 
Other small utilities in this area have lost a large 
number of customers and their kwhr sales have 
dwindled.” 

Broad thumbed through his records to show 
the effect of the drought on his business (charts 
at left and bottom). The co-op has lost a net of 
466 customers over the past seven years. During 
this period, it has added slightly over 100 miles 
of lines. And the number of abandoned farms 
—or empty meter sockets as it shows up in his 
records—has risen from 125 to 703 during the 
1951 to 1957 period. 

Yet because of the increased irrigation pump 
loads, the addition of chicken houses, and the 
additional pumps for stock watering, McCulloch 
County Electric Co-op has still been able to in- 
crease its sales and its revenues during all but the 
driest years. 

In general, counties like McCulloch and Kimble 
are isolated cases as far as utility operations are 
concerned. Other areas are faring better. 











THE NEWS-BEAT 


People, Wires, & Laws 


Here are several news stories reported recently 
to Electrical World: 


TALLAHASSEE, Fla.—A “safety bill,” backed 
by Florida Power & Light Co, was killed recently 
in the state’s House of Representatives by a vote 
of 43 to 39. The bill would have made it a law 
violation for anyone to come within 6 ft of a high 
tension line. Opponents pounced on it. They said 
the bill would have made it virtually impossible 
for damages to be recovered by a person killed 
or maimed by wires. 


OMAHA, Neb.—A_ 52-year-old Omaha junk 
dealer told police that 17-year-old Donald Marfisi 
was accidentally electrocuted while the two were 
attempting to steal wire from power lines. The 
junk dealer, Otto Glaser, was quoted as saying he 
sent the boy up a pole with a pair of wire cutters. 
As he saw the youth start to cut the wrong wire, 
he shouted, “Donnie, Donnie, don’t do it.” There 
was a flash of flame. He panicked, loaded the 
boy’s body and his severed hand into a truck, 
dumped it off at what he thought was a hospital 
entrance. The entrance was to an institution for 
the aged and chronically ill. 


PITTSBURGH, Pa.—A Northside man sought 
to retrieve a kite entangled in the wires of a utility 
pole for neighborhood boys. He climbed up, 
grabbed the kite, lost his balance, fell, died of a 
fractured skull and internal injuries. 


KEYSTONE, W. Va.—Appalachian Electric 
Power Co’s Keystone service crew found a pole 
cut down and 110 Ib of copper wire stolen from 
the secondary. Next day police caught the culprit 
—a teen-age boy. The boy said he was knocked 
out when he touched a hot line after cutting down 
the pole. He regained consciousness, however, 
and took the wire in hopes of improving his financial 
status. 


West Penn Washes a Boiler 


West Penn Power Co has used a potassium sili- 
cate wash, developed by Chief Chemist Michael D. 
Baker, to clean out No. 1 boiler at its Mitchell 
Power Station. The utility reports that this resulted 
in a faster, less-expensive job, and left the metal 
inner surfaces more resistant to corrosion than a 
conventional acid wash would have done. 

Although utilities generally make every effort to 
keep silica out of boilers because it forms crusts 
on turbine blades, cutting generating efficiency, 
West Penn used 70 times as much silica as allowed. 
But the silica acted as a detergent, and worked 
loose the dirt clinging to the insides of the tubes. 

During the wash, a laboratory technician analyzed 


water samples to check progress. When the samples 
came out clean, the washing stage ended. The 
boiler was inspected, flushed of remaining loose 
dirt, rinsed several times, blown down, then restored 
to service. 


Here's the ‘Hole Story’ 


Ever since Puget Sound Power & Light Co of 
Seattle converted to centralized punch-card billing 
a year ago, customers have been stumping the per- 
sonnel in its 31 branch offices by asking what the 
holes meant in their bills. The utility wanted to 
explain to its personnel the story behind each hole. 

A movie film was the vehicle selected for doing 
this. A few scenes were shot each day for about a 
month by a commercial film company. All parts 
were played by Puget Power employees. Cost of 
the 35-min. film: Less than $1,000. 

The picture is broken into three sections dealing 
with (1) customer service order procedure, (2) meter 
reading and customer billing, and (3) cash handling 
procedure. The film is stopped after each section, 
and questions are invited. If desirable, that section 
is then repeated. 


Jobs Reclassified . . . 


After nearly three years of negotiations, the 
Society of Ontario Hydro Professional Engineers 
and the Hydro-Electric Power Commission of On- 
tario succeeded in working out a reclassification 
of professional engineering jobs, made effective 
last December. A recent report from Toronto says 
“dissatisfaction is rife among many of Ontario 
Hydro’s 1,000 professional engineers” as a result. 
Many engineers have found themselves in lower 
classifications than before. Although no wages 
were cut, the outlook for raises appears bleak be- 
cause the engineers’ present salaries are “far beyond” 
the amount called for under the new classification. 


Spring Peak in Dayton 


April 8 in Dayton, Ohio, was like many another 
spring day—partly cloudy, coolish, and with a bit 
of wind. It was a Monday and “spring fever” seemed 
a little more apparent than usual. 

Dayton Power & Light Co officials were startled, 
therefore, to discover that their two generating 
plants were reacting to a new demand peak of 
541,000 kw—about 3,000 kw above the previous 
winter peak. The utility customarily hits weekly 
peaks on Tuesday or Wednesday, and yearly peaks 
in December. The proferred explanation: Local 
industrial loads must have zoomed up faster than 
expected. 
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Trial Run for New Meter Course 


© Polyphase metering theory 
and application is covered 


© Forty-hour course is tail- 
ored to meet utility needs. 


Material for formal training in 
polyphase metering has been pre- 
pared by General Electric Co and 
trial runs of the course were made 
in Minneapolis, Milwaukee and 
Chicago on March 20, 21 and 22. 
The trial runs were brief, just long 
enough to give experienced meter 
men information on what would be 
covered in the real course and to get 
their reactions to the program so 
that changes could be made before 
final material was sent to the 
printer. In Chicago 10 utility meter 
men from three companies, Com- 
monwealth Edison Co, Northern 
Indiana Public Service Co and Cen- 
tral Illinois Electric & Gas Co at- 
tended the preview. 

The polyphase meter course is 
patterned after the single phase 
meter course that was presented two 
years ago. It is designed to teach 
theory and application of polyphase 
metering and to give the men an 
understanding of the why of things. 


Course Is Complex 


The polyphase course is long and 
complex. It is planned for presenta- 
tion in 40 hours and the schedule 
can be arranged to fit the conven- 
ience of the utility. It can be sched- 
uled for five days, all in one week. 
Or, it can be scheduled one day a 
week for five weeks. Or, it can be 
shortened if that seems desirable. 

The course is divided into six 
sections: 

1. Background and history 

2. Principles of electricity 

3. Watthour meter components and 
their functions 

4. Polyphase meter selection and 
application 

5. Inspection, testing and main- 
tenance 

6. Polyphase kilovar metering 

The course will be available 
about the middle of May. 





CHICAGO PREVIEW OF METER COURSE is conducted by N. |. Saven, meter spe- 
cialist, General Electric Co. Meter men from three utilities participated in trial 





FLIP CHART IS USED to show what makes rotor turn. H. F. Crotty, GE applica- 
tions engineer and author of the course, was one of the instructors at the trial run 


ELECTRICAL WORLD e April 29, 1957 93 











L. M. SMITH, Alabama Power Co presi- 
dent, was elected new SEE president 











G. S$. DINWIDDIE (center), New Orleans Public Service, is retiring SEE president. 
With him are A. C. Monteith, Westinghouse (left), D. S. Kennedy, EEI president 


SEE Told Reactors Must Boost Efficiency 


Boca Raton meeting hears conversion is only 0.33% of nuclear fuel, 
and true cost of nuclear power generation is still sheer conjecture 


The conversion efficiency of re- 
actors must be increased by future 
nuclear power technical develop- 
ment, the Southeastern Electric Ex- 
change was told at its annual meet- 
ing April 1-3 at Boca Raton, Fila. 

Present conversion is only a third 
of 1% of the energy in uranium 
fuel, said Dr. W. J. Zinn, General 
Nuclear Engineering Corp. This, he 
added, amounts to about 3,000-Mw 
days per ton of uranium, or 20 mil- 
lion kwhr per ton. 

Greater conversion § efficiency, 
said Zinn, will be difficult to obtain, 
as fuel burns unevenly in the reac- 
tor, more rapidly at the center than 
at the edges. Corrosion and radia- 
tion, he said, do not permit leaving 
the outer rods in longer than the 
center ones. The need for a proto- 
type, Zinn declared, depends upon 
the technological advance under- 
taken. For a bold and new step, a 
prototype is advisable. 

The true cost of nuclear power 
generation remains sheer conjec- 
ture, said J. F. Fairman, Consoli- 
dated Edison Co of New York. Only 
time and operating experience, he 
said, will bring out the true costs 
and indicate the hours a reactor can 
be operated. The paucity of know- 
ledge about the cost of reprocessing 
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waste obscures the general cost pic- 
ture. 

Partnership between government 
and industry will accelerate the na- 
tional nuclear power program, de- 
clared Maj Gen Kenneth D. Nichols, 
U. S. A. retired. Government should 
do the research and development, 
assuming their costs, and industry 
should build power reactors, includ- 
ing prototypes. Expansion of this 
partnership will avoid monopoly. 
Nichols urged that the government 
lower or waive the use charge on 
fuel. 

Rate of return on company in- 
vestment must be kept up to attract 
and keep investors, said John 
Childs, Irving Trust Co. He advised 
utilities to add young men to their 
financial staffs, and to work closer 
with regulating bodies, even to the 
extent of trying to get better salaries 
for their staffs. 


Cites Preference Survey 


D. S. Kennedy, president of the 
EEI and Oklahoma Gas & Electric 
Co, cited a survey showing that only 
6% of the public favored the pref- 
erence clause. He urged the industry 
to get the facts to the public through 
supporting EEI, PIP, ECAP, and 
NAEC, and to enlist the aid of the 


ladies. Women, he said, should be 
told how money is taken from the 
house budget and, in effect, given 
to others. 

Newspaper editors will dissemi- 
nate the facts brought to their atten- 
tion through good press relations, 
declared D. I. Rogers, The New 
York Herald-Tribune. He urged 
that the industry appoint a spokes- 
man other than the EEI president 
who, although a top man in the in- 
dustry, doesn’t speak for all. Citing 
an instance of press relations failure, 
Rogers said that if there was any- 
thing good to be said about the 
Dixon-Yates deal, it was not brought 
to the editors’ attention. 

The industry must continuously 
proclaim its faith in the free enter- 
prise system if it hopes to see that 
system preserved, said D. S. Russell, 
University of South Carolina. 

Well designed sales programs and 
rates can balance load throughout 
the year, said P. D. Brooks, Ameri- 
can Gas & Electric Service Corp. 
They can also minimize the ap- 
parent conflict between a_ utility’s 
desire to serve all loads on demand 
and earning an adequate return on 
investment. 

Studies of AG&E system, where 
annual load factor is about 70%, 
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show that designed promotions and 
rates encourage the following loads: 
Space heating by heat pumps and 
resistance units for all classes of 
customers; high-diversity applica- 
tions, such as water heating, cook- 
ing, and clothes drying; high-load- 
factor industrial loads; off-peak 
commercial and industrial loads; 
and interruptible power for certain 
industrial uses. 


Sees Kwhr in Trillions 


A. C. Monteith, Westinghouse 
Electric Corp, predicted that total 
electrical energy sales will reach 
1.03 trillion kwhr in 1963. Indus- 


trial sales, he said, will go to 450 p : 
billion and residential sales to 271 VICE PRESIDENTS elected are (left to right) W. C. Macinnes, Tampa Electric; F. H. 


el ‘ i isi | ic; d G. L. Furr, A lachi Electric Powe 
billion kwhr, increases of 124% and Coughlin, Central Louisiana Electric; an urr, Appalachian ctric Power 


15%, respectively, over his com- 
pany’s 1954 projections. 

But such growth, he said, won’t 
just happen. To obtain it, sales 
staffs must “run scared,” technical 
advances must be made, and utili- 
ties and manufacturers must coop- 
erate in a creative sales job in the 
industrial power field. 

Ordering equipment must have a 
more regular pattern, said G. B. 
Warren, General Electric Co, indi- 
cating that kw capacity orders for 
consecutive years often differed as 
much as 100%. 

Warren said also that 5 to 10% 
of future generating capacity should 
probably be some special lower- 
cost, peak-load unit. A prime mover 
ideally suited for this service is the . " : 
gas turbine. Not only is its first cost NUCLEAR PANEL comprised (usual order) J. F. Fairman, Con Edison; E. H. Dixon, 
lower, but sizes up to 30 Mw may Middle South Utilities; K. D. Nichols; W. H. Zinn, General Nuclear Engineering 
be started and fully loaded in about 
20 min in automatic stations. 








Urges Research Group 


Formation of a SEE research 
committee was recommended by 
George S. Dinwiddie, presidem of 
SEE and New Orleans Public Serv- 
ice, Inc. The new committee would 
consist of three subcommittees delv- 
ing into physical science, methods 
and operations, and economic and 
social problems. Besides making its 
own studies, Dinwiddie said, the 
committee should engage outside 
research organizations. 

Establishment of the Southern 
Electric Generating Co, which will 
build a 1,000-Mw plant in the Ala- 
bama coal fields, will benefit Ala- 
bama Power and Georgia Power um 
Companies, said J. F. Crist of the NEW SEE PRESIDENT DINWIDDIE is shown with J. W. Talley, SEE executive direc- 
Southern Co. tor; D. I. Rogers, New York Herald-Tribune, and J. F. Crist, Southern Co, speakers 





ELECTRICAL WORLD e@ April 29, 1957 95 








MVEA Told Crash Plan Is Ruse 


Kansas City meeting warned public power devotees would 
use A-plant program as foot in door of power business 


Nuclear power development 
means for U. S. utilities only an as- 
sured future fuel supply, the Mis- 
souri Valley Electric Association 
was told at its April 3-5 Engineer- 
ing Conference at Kansas City. 

There is no reason for a crash 
program, and further development 
will not improve service, said 
J. Robert Welsh, president of both 
MVEA and Southwestern Gas & 
Electric Co. Public power advo- 
cates, he said, see nuclear power 
development as an opportunity to 
get into the power business. 

Besides disposal of radio-active 
wastes, development is beset by costs 
higher than estimates, he said, point- 
ing out that Shippingport Plant of 
Duquesne Light Co will cost $55 
million rather than the originally 
estimated $374 million. It will take 
lots of experimentation to reduce 
nuclear power costs to a_ level 
competitive with conventional-fuel 
power. Besides, there is no real need 
for it here for 15 to 20 years. 

It is unfortunate that nuclear 
power plants came after the atomic 
bomb, said R. C. Allen, Allis- 
Chalmers Mfg Co, as there is no 
reason why such plants can’t be 
built as safe as steam plants. 


Jobs Should Be Challenge 


Three factors combine to make 
opportunities for engineers, said 
H. W. Gouldthorpe, General Elec- 
tric Co. These are: 1. Upsurge in 
population and the opportunity to 
supply their needs and wants, 2. In- 
ternational climate, 3. The need to 
make better uses of the forces and 
materials of nature. Gouldthorpe 
estimated the needs for scientists 
and engineers to be far in excess of 
supply. He suggested that the needs 
be documented and that the industry 
keep schools informed as to the type 
it requires. 

After engineers get into industry, 
said Gouldthorpe, jobs not requir- 
ing such training should be pruned 
out to provide a challenge to other 
groups. After being freed of those 
jobs, the engineer should be assured 
of a proper challenge for his ability. 
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S. C. Killian, Delta-Star Electric 
Division, H. K. Porter Co, described 
a high-voltage vacuum switch which 
interrupts current through a series 
of vacuum switches. Circuit voltage 
determines the number of vacuums 
in series, one for 15 kv and five for 
138 kv. Life expectancy depends 
upon currents interrupted. Tests in- 
dicate a life expectancy of 10,000 
operations at 50 amp. 

Several installations of fiber glass 
poles were reported by M. V. Swan, 
Line Material Co. Some locations 
were selected for their severe service 
conditions, and performance has 
been very satisfactory. Pole exten- 
sions, in 5-ft increments, have been 
developed, which will save the cost 
of replacements when higher poles 
are required or the pole top has 
been damaged. A tripod type of 
fiber glass transmission structure 
has also been developed. On present 
production equipment 11-in., 50-ft 
poles can be made. Pole diameters 
are expected to go to 18 in. 

Parallel operation of LTC trans- 
formers involves keeping units in 
step to prevent or limit circulating 
current, said W. C. Sealey, Allis- 
Chalmers. He suggested ways of 
accomplishing the desired results: 
Manual control, reversed reactance 
compensation, cross current com- 
pensation, current balance, electrical 
interlock and mechanical ties. Best 
practice, he said, is the simplest 
method giving the desired operating 
characteristics. 

Lightning arrester application has 
a direct bearing on the perfected 
power system, said E. J. Allen, Gen- 
eral Electric. It is tougher on ar- 
resters today to do an effective job 
because system transients require 
frequent arrester discharge. 


Larger Substations Economical 


Large substations prove more 
economical than smaller ones, ac- 
cording to a report by J. K. Lawley, 
Oklahoma Gas & Electric Co. Sub- 
stations were of the 66-kv/12.5-kv 
type, and sizes considered were 
12.5, 25, 50, and 75 Mva. Three- 
phase LTC transformers were used. 


Single-phase supply is more 
economical than 3-phase for present 
residential load densities, said E. B. 
McBurney, Kansas City Power & 
Light Co. His statement was based 
on studies of secondary design to 
meet a diversified demand of 1.25 
kva per customer plus air condi- 
tioning load from 4 to 25% and for 
saturation of 25, 50 and 100%. 
Lighting and power secondaries are 
separated so that 3-phase service re- 
quires 5-wire secondaries. 


Urges Planned Var Supply 


System var supply should be 
planned as carefully as system watt 
supply, said V. J. Farmer, Union 
Electric Co. Calculations indicate 
that power factor correction to 
97.5% is economically justified. 
Best relationship between benefits 
and costs is obtained with primary 
capacitors, fixed and switched, on 
the feeder. Method of correction 
should be based on relationship be- 
tween costs and benefits, going in 
successive steps from primary to dis- 
tribution substation, to bulk cus- 
tomer, to bulk substation, and to the 
generator for correction. 

Accounting machines effectively 
determine rural feeder loads and 
substation loads as well as distribu- 
tion transformer loads, said R. E. 
Veley, Iowa Electric Light & Power 
Co. Customer kwhr information is 
the basis for calculating loads. 

Reporting ten companies’ exper- 
iences with aerial cable, P. J. Hand- 
ley, Missouri Public Service Co, 
noted that: 

1. Aerial cable solves certain prob- 
lems with trees, circuit congestion 
and appearance, and may defer 
need for underground facilities. 

2. Some installation problems have 
been experienced, particularly on a 
company’s first job. 

3. Cable needs lightning protection. 
4. Care must be taken to avoid 
cable injury during installation. 

5. Standardized color coding of 
cable is desirable. 

Problems of space, cost, and old 
types of equipment in the under- 
ground system can be met with new 
ideas and types of equipment, said 
I. L. Wilson, Oklahoma Gas & 
Electric Co. Some solutions of 
OG&E, said Wilson, include: serv- 
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ing large new loads at 265/460 v, 
low-voltage-drop buses in vaults, 
new protectors for old transformers, 
and ring bus in manholes to balance 
load and save space. 


Used More Abroad 


Test results on tubular aluminum 
sheath cables were reported by 
E. J. Merrill, Phelps Dodge Copper 
Products Corp. Applications have 
been more extensive in England and 
Germany than here and in Canada. 
For satisfactory sheath life manhole 
conditions should prevent sheath 
strains in excess of 0.3%. Wiped 
joints should be protected from cor- 
rosion and sheath strain of joints 
should not exceed 0.1%. Massive 
wiped joints should be used. Wiped 
joint repairs are readily made. 

Oklahoma Gas & Electric Co has 
made several changes in practices 
to reduce cable failures and im- 
prove service to customers served 
from vaults fed from the overhead 
system by underground cable dips, 
said H. E. Carpenter. The new 
practices call for annual test of pri- 
mary cables, keeping spare cables 
available for by-passing failed 
underground cable, identifying serv- 
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J. ROBERT WELSH, president, addresses Missouri Valley Elec- 
tric Association at opening session of its meeting that also 
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ice cables at each end, indicating 
phase rotation of customer’s serv- 
ice at the main line switch, and 
having data to facilitate servicing 
equipment. 

Tomorrow’s relaying will require 
more speed and sensitivity coupled 
with better reliability, because of 
larger loads, larger sizes of all sys- 
tem equipment, and the higher in- 
vestment per component, said J. G. 
Boyd and R. L. Watt, Southwestern 
Gas & Electric Co. It remains ques- 
tionable whether dropping a load 
unnecessarily is safer than to avoid 
risk of damage to equipment. The 
problem will become more difficult 
as loads become larger and equip- 
ment more expensive. 


Cuts Accidents 


James R. Thompson, Kentucky 
Utilities Co, discussed the accident 
prevention possibilities of a new 
“Live Line Hazard Demonstrator” 
built by John F. Phelan, Indiana & 
Michigan Electric Co. The demon- 
strator, energized at 15,000 v and 
having 30-ma capacity, is used in 
accident prevention work. 

Kansas City Power & Light Co 
has developed new standards for 
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McDonald, center, session general chairman, 
along with H. W. Gouldthorpe of General Electric Co 


substation grounding and has made 
use of a large quantity of hollow 
copper conductor removed from 
161-kv lines for substation ground- 
ing, said J. E. Hoopes. The new 
standards aim at more economical 
grounding and improved safety. 


Maintenance Centralized 


Kansas Gas & Electric Co 
adopted the central maintenance 
plan for power plants chiefly be- 
cause it had three plants near 
Wichita, said H. K. Tatum. The 
central maintenance crew has also 
maintained the Neosho plant, 140 
miles from Wichita, at an appre- 
ciable saving. The method saves 
labor, shop space, and equipment 
at individual plants and makes for 
uniform practices, with fewer men 
required. Estimated savings have 
been $12,000 a year. 

The best remedy for generator 
overloading is system planning, said 
Miles Maxwell, Westinghouse Elec- 
tric Corp. There is no “allowable 
overload.” Overloads of any dura- 
tion reduce insulation life. Relays 
should protect against unbalance, 
he said. Loss-of-field relays provide 
protection for loss of excitation. 


SUBSTATIONS—Design 


Hadley Falls 
station 


PROSPECT SUBSTATION is under construction across the Con- 
necticut River from Riverside station, main steam station 


Prospect 


substation 


Riverside 
station 





and tie point for 13.8-kv system. It is the site of the new 
750-Mva outdoor switchgear used by Holyoke Water Power 


750-Mva Switchgear Economizes on 


Outdoor metal-clad units at new substation 
site solve space problem for Holyoke Water 
Power, cut construction outlay and outage 
time in expansion of 13.8-kv facilities 


R. H. WALKER, Holyoke Water Power Co, Holyoke, Mass. 


A. P. JACOBS, Design Engineer, Medium-Voltage Switchgear 
Department, General Electric Co, Schenectady, N. Y. 


Resort to 750-Mva outdoor metal-clad switchgear 
gave Holyoke Water Power Co increased capacity to 
meet load growth on its 13.8-kv system at a minimum 












































of outage time and expense for construction. 

At Riverside station, Holyoke’s main steam station 
and tie point, the 13.8-kv breakers are in masonry 
cells. Additional generation or more ties would boost 
the interrupting duty of these breakers above their 
500-Mva rating and, accordingly, the space to accomo- 
date a larger size. Besides lack of space, the cost and 
outage time prohibited expansion there. 

The new Prospect substation was proposed. It could 
be situated about 1,200 ft away, directly across the 
Connecticut River and adjacent to 115-kv_ trans- 
mission and hi-line rights-of-way. It appeared that new 
30-Mva, 115 to 13.8-kv step-down transformation 
there would not only augment the ties, but allow con- 
tinued use of Riverside’s 500-Mva breakers. River- 
crossing feeders, when bifurcated, could be the between- 
station ties. These arrangements would release breaker 
positions at Riverside. 

An ac network analyzer study showed that breaker 
interrupting duty was a definite limitation to the plan. 
To maintain both stations below the 500-Mva inter- 
rupting duty, many combinations of reactors and 
split buses were tried. But these time-proven ex- 
pedients solved neither the economic nor the space 
problem. Keeping Riverside’s breaker duty below 
500 Mva meant that breaker duty at Prospect would 
have to exceed that value. Reactors on the crossing 
ties, required in this latter arrangement, could be in- 


CIRCUIT .BREAKERS like this metal-enclosed, dead-front, 
13.8-kv oil circuit breaker shown rolled out are installed 








VIEW shows control panel side of the new 750-Mva outdoor 
metal-clad switchgear installed at Prospect substation as 


System Growth 


stalled at Prospect substation where space could be 
had readily. 

A 750-Mva breaker rating, the ac analyzer board 
study showed, would fit nicely present and future duty 
conditions at Prospect. Holyoke was advised in the 
spring of 1955 that such breakers were being designed 
for metal-clad switchgear. When this new breaker 
rating was compared with the conventional 1,000-Mva 
outdoor station, economics, space requirements, and 
the savings on installation time favored the 750-Mva 
units. 

One of the first outdoor metal-clad switchgear usages 
in this country of the 750-Mva-13.8-kv air circuit 
breakers is now nearing completion at the new Prospect 
substation. It is unique in that the outlying super- 
visory control equipment is contained in an auxiliary 
compartment. 

At Prospect substation are 15 cubicles controlling 
12 circuits, a bus tie, and a transformer tie. It embodies 
the integration obtained in metal-clad switchgear. 

With the exception of the control battery, the gear 
is entirely self-contained. The metal-clad units con- 
tain the standard complement of current transformers, 
control power transformers, control devices, and pro- 
tective relays. Lightning arresters and drawout poten- 
tial transformers are in superstructure compartments. 
All supervisory wiring for controlling and synchroniz- 
ing each circuit, as well as for telemetering, is an 
integral part of the switchgear. This integration elimi- 
nates the tremendous amount of wiring needed for 
supervisory control equipment housed in a separate 
building. 


Ti 
part of the company’s expansion of facilities for meeting 
an increasing customer demand on its 13.8-kv sysiem 
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FRONT VIEW of a Prospect substation 13.8-kv outdoor 
metal-clad switchgear shows unit’s supervisory control 


BACK VIEW shows Holyoke Water Power Co’s unit sub- 
station with 13.8-kv outdoor switchgear, telephone relays 











TRANSMISSION—Construction 


Soil Borings Better 


A. V. DIENHART, Civil Engineer, Northern States Power Co, 
Minneapolis, Minn. 


A policy of making soil borings at practically all 
tower sites has been developed by Northern States 
Power Co on the basis of its experience with extensive 
transmission-line construction over the past five years. 
This policy affords these advantages: 

1. Structural designers can choose the appropriate 
type of tower foundation (concrete spread footings, 
steel grillages, or piles) on the basis of economy and 
practicability. 

2. Designers can prepare more precise and, conse- 
quently, more economical designs, upon the basis of 
foundation depths, footing sizes, and pile lengths. 

3. Construction forces can plan work more ef- 
ficiently, because the borings show ground-water levels, 
permitting a forecast of probable requirements for de- 
watering, sheeting, excavation slopes, and imported 
backfill. 

4. Route planners can consider revisions in align- 
ment when borings indicate serious foundation prob- 
lems. 

Soil borings have just been completed by NSP at 
the foundation sites for 62 steel towers which will 
be erected for two 115-kv transmission lines in St. 
Paul. 

The boring hole was cased with a 2'4-in. pipe, driven 
by a drop hammer suspended from a portable frame 
and hoisted by a gasoline engine. The interior of the 
casing was cleaned by a water jet as the casing was 
advanced. 

Soil samples were taken at each stratum by stopping 
the jetting and inserting a 2-in. split sampling tube 


BORINGS at sites of 62 steel towers for two 115-kv trans- 
mission lines provided footage data for the designers 








Line Design 


inside the casing. The density of each stratum was 
measured by counting the number of blows of a 140-Ib 
hammer, dropping 30-in., to drive the tube 12 in. 

Results of each boring showed depths and thick- 
nesses of the soil strata, gave textural description of 
each stratum, and showed blows per ft on the sampler 
at the levels where samples were taken. The samples, 
kept in jars for the duration of the projects, could be 
examined and subjected to laboratory testing. 

The cost of a boring is a function of depth, difficulty 
of penetration, and site accessibility, so that it is 
difficult to forecast the expense of the boring program. 
The boring crew was engaged at a daily rate, including 
overhead and profit. The depth at which each boring 
terminated was decided by NSP engineers as work 
progressed. 

The cost of 68 borings for the two lines was $13,000, 
an average of $190 per boring. Cost of the boring 
program was 0.9% of estimated total construction cost. 

Final foundation designs for the 62 towers provided 
spread footings for 37, cast-in-place concrete piles for 
17, and steel grillage earth anchors for eight. At 
most locations where the borings showed that piles 
were needed this was not apparent from observations 
of the terrain. Conversely, in several locations where 
surface conditions suggested piling, the borings dis- 
closed that less expensive footings could be used. 

Where the borings disclosed unusually good founda- 
tion conditions, steel grillages were used to provide 
the least expensive foundations. In all locations where 
spread footings were provided, the borings prevented 
overdesign by supplying a realistic value of unit soil 
bearing capacity and an appropriate depth for placing 
the footing. 


STANDARD TECHNIQUES and simple equipment were used 
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KENNETH N. McLEAN, Industrial Editor Why Today’s Factory Needs Modern Distribution 


High cost of production losses, reduced reserve between operation 


The vitality of American indus- 
y ee ere in automated production, make reliable supply essential......... p 102 


try depends on the adequacy cf its 
electrical distribution systems. To- 


day these systems are growing 2 Factors Spur Capacity Growth 


faster than production capacity as Rising consumer demand, outracing labor force, means for kilo- 

the number of kw per worker watts per aero TONS hora) oa bce edad a ed Maew i mae onde p 105 

continues to soar. Experts predict 

even sharper increases. How to Evaluate Your Electrical Distribution System 
Automation — will speed this Failure rate, simplicity, distribution losses, protection for equipment 

growth. Tomorrow electricity will and personnel are evaluation criteria............ 0. eee eee ees p 106 

be both the muscle and the brain of 

industry as the controls replace How To Plan a Modern Industrial Distribution System 


human judgment. But haphazard 
growth is not enough. To provide the 
capacity, reliability, and flexibility 
required, tomorrow’s systems must 
be planned. And because tomorrow 
is just over the horizon, the plan- 


Basic tenets are plan for growth, keep the design simple, use high 
cuelity  qtpipmnent OURO. «oc. 5c ck bc tw eee nesee p 109 


15 Steps Guide Modern Distribution Design 


Here is a step-by-step outline of the engineering decisions in design- 


ning must be done today ing a modern distribution system... ........0 0c ee eee eee eee p 110 
This report delineates the need, ; 

the requirements, and the means of 10 Tips That Sum It All Up 

obtaining industrial electrical ade- Plan ahead, make the system fit your plant, keep management 

quacy to speed its fulfillment. informed, be realistic about your needs................0.00005 p 112 
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MODERN SECONDARY network power center includes low-voltage breakers, dis- 
connects, network protector, dry-type transformers, and high voltage selector 


H. E. LOKAY, Distribution Engineer, In- 
dustry Engineering Dept, Westinghouse 
Electric Corp, East Pittsburgh, Pa. 


Industrial electrical distribution 
systems provide the power to pro- 
duce the goods that constitute this 
nation’s booming economy. A\l- 
though representing only a small 
portion of total plant investment, 
they are an essential to production 
and national prosperity. 

Today industrial plants are ex- 
panding and modernizing to meet 
consumer demands for more and 
better products. In the past ten 
years, manufacturers spent $113 
billion in such programs and, ac- 
cording to indications, will con- 
tinue to spend $15 to $17 billion 
yearly for the next five years. With 
an investment of‘this size at stake, 
the electrical distribution system 
must be at least as modern as the 
production facilities. 


New Equipment Not Enough 

The age of a power system is not 
necessarily an index to adequacy. 
A distribution system need not have 
all new equipment to be modern. 
A system in an old plant is modern 
when it meets the qualifications be- 
low. Paradoxically, many distri- 
bution systems in new plants, using 
all new equipment, do not meet 
these requirements. 

A modern industrial plant sys- 
tem should serve the required elec- 
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trical load with the performance 
desired in any conditions and readily 
accommodate new production tech- 
niques beneficial to the product at 
minimum cost and with minimum 
changes or additions. 

Requirements for a modern dis- 
tribution system are the same for 
all types of industrial plants, but 
the degree of economic importance 
of each depends on the individual 
plant. The product, the manu- 
facturing method, plant size, and 
the number of employees have a 
bearing on the economic value of a 
system. 


Must Maintain Production 


The criteria for judging an indus- 
trial distribution system hinge on 
(1) its ability to serve the load re- 
liably, (2) to provide adequate volt- 
age at the utilization equipment for 
efficient operation or performance, 
(3) to accept load changes and addi- 
tions within the system, and (4) to 
permit system expansion. 

The economic importance of re- 
liability lies in the necessity to main- 
tain production. Idle facilities, both 
machinery and people, during nor- 
mal working hours cost money. The 
volume of production lost during 
an Outage depends upon the cause 
of the stoppage; that is, whether 
it is from a sudden electrical fault 
or from a planned outage for main- 
tenance. Location, time of occur- 
rence, and duration of the outage 
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Why Today s 


@ Reduced reserve between 
operations in automatic pro- 
duction makes reliable power 
supply essential 


® Continuous rearrangement 
of: production lines to cut cost 
stresses flexibility 


® Downtime dollar losses 
same for small plant or single 
department of large plant 


affect the cost of the production 
stoppage. 

A survey of industrial plants was 
made to determine the actual dollar 
cost of a service outage and obtain 
some measure of the economic im- 
portance of service reliability. In 
the tabulation on page 103, the 
indicated downtime dollar loss per 
hr is for a complete plant shutdown 
for a total outage time not longer 
than 12 hr. For extended outages, 
this loss may exceed appreciably 
the band of losses in the table. 

The downtime dollar loss in- 
cludes wages of the workers idled 
during the outage, the potential profit 
from sales lost as a direct result 
of the outage, material and equip- 
ment damage attributable to power 
failure, the material handling un- 
balance, taxes, insurance, interest, 
etc. Other items, such as delivery 
dates missed, re-running perform- 
ance or miscellaneous tests, or the 
cost of emergency repairs are not 
included although they can be im- 
portant. 


List Factors in Loss 


A band is shown for the down- 
time dollar loss as many factors in- 
fluence its amount. These are time 
of day of the outage, duration, ex- 
tent of machinery and material 
damage, and the effect of produc- 
tion loss on manufacturing not as- 
sociated with the electrical failure. 
In a process using molten metal or 
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forming glass, an outage beyond a AGT LEAL GORE: Ma 
certain length of time—perhaps : 

only a few minutes—can solidify Estimated Dollar Loss for Industrial Plant Down-Time 
the product and cause extensive 
equipment and material damage. 


ie aetlin adhi eed iade Number of “a Hr 
-ife tests of material and products People Maximum 
may be affected during long out- Peak Downtime 
ages. Whenever the test is based on (Hourly & — Byer gs 
continuous duty, an_ interruption General Plant Type es: — 
means starting all over. A_ pro- 1. Metal Working 
longed start-up time may, be neces- (Fabrication and assembly 
sary before electric ovens or fur- of sheet metal parts in- 
naces resume production. ot ae 500 2500 $2000 to $4000 
Compare Large, Small Piants a Comet Aiaenitly 
The survey showed that where the lines, medium and small 
type of manufacturing is similar parts ond testing facilities) 1600 3000 $9000 to $12,000 
and the n er of people z 2lec- 
e number of people ind elec 3.6 LA bly—Small 
trical load are approximately the ports 
same, the dollar loss for one por- (Complete automation— 
tion of a large plant is about the metal working, machining, 
same as that in a smaller single and coil winding) 230 700 $750 to $2000 
plant completely without power. 4. General Assembly—Small 
The dollar loss in the table for kva parts 
demands of about 2,500 kva or less (Non-Automated — oe 
¢ ec alc ¢ im<: , fee working, machining, 
applies also to a primary feeder inding) 380 1500 $1750 to $3500 
outage, with no alternative supply, 
in a large industrial plant having 5. General Assembly — Small 
severe imary fe S. pet 
several primary feeders (Non-A sa ' 
In plants No. 6 and No. 7 the working, machining, coil 
estimated dollar loss for an outage winding) 300 1100 $1500 to $3000 
of the primary feeder serving the 
fabricating and assembly metal- Real end medion porte 
working area was the same as for (Metal working, machining, 
plant No. 1, a small plant that did misc furnaces and ovens, 
only that type of manufacturing. coil er eee nA 
«a y ; lies a sembly, resea 
Similarly, the dollar loss for a power facilities) 1500 4500 $3000 to $6000 
failure in the general assembly areas. 
of plant No. 7 was about the same 7. General Manufacturing— 
as that from a complete outage in ae “yo ace aa “4 
plants No. 2 and No. 4. alee fernnces ead covers, 
Maintenance Outages Costly peat ype . al a 3 
Downtime for maintenance on facilities) 4000 9000 $15,000 to $18,000 
electrical equipment can represent ©. Claas Produce 
a substantial power outage dollar (Glass forming machines, 
loss, particularly in 24-hr, 7-day misc. machining, testing and 
week production. Even though the general assembly) 800 2200 $4000 to $8000 
outage time can be scheduled to 9 Gleis Produc: 
minimize the outage time dollar (Glass forming eee 
loss, dollar loss values for main- misc. machining, testing 
; . 1 
tenance sometimes run as high as general assembly) 1100 4000 $5000 to $10,000 
the outage values for small plants. 10. Blectronic Parte—Smoll 
Maintenance is, of course, neces- (Small machines, ovens, coil 
sary and sometimes an outage is winders, general small as- 
. : = 2000 to $8000 
unavoidable. But in certain designs, sembly) 200 1300 $ 
portions of the system can be taken 11. Electronic Ports—Small 
out for maintenance without caus- (Small machines, ovens, 
: ; » ace li assembly 
ing a power outage. sma s , : 
¢ ae forming machines 2,000 to $16,000 
A system failure may not always glass ) hae ee. § 
cause a complete power outage. An- 
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other common consequence is a 
forced reduction in manufacturing. 
One such example was plant No. 7 
in the table where two transformers 
in parallel serve the entire plant. 
With one transformer on the feeder 
lost, the remaining transformer 
could not serve the entire load. It 
was estimated the plant would have 
to reduce production 20% at a loss 
of $2,000 to $3,000 per hr. 

The. growing importance of a re- 
liable distribution system, as mech- 
anization and automation increase, 
is pointed up by comparing outage 
losses at two plants. Plant No. 3 is 
completely automatic and is served 
by a 4-kv feeder. The dollar loss 
was estimated for that feeder out. 
Actually, the dollar loss would be 
almost the same for any electrical 
failure affecting the automatic 
process, whether in one of the power 
centers stepping the voltage down 
to 120/208 v or on one secondary 
feeder. A failure in one portion of 
the automatic process would cause 
loss of the entire line. 


Automated Lines Critical 


In plant No. 4 manufacturing is 
very similar to that of plant No. 3, 
but the production facilities are not 
automatic. Here a power center or 
secondary feeder outage would affect 
only a few operations. The estimated 
dollar loss due to a few lost opera- 
tions is only $100 to $200 per hr, 
much less than the automated pro- 
duction. 

The big difference between these 
losses comes about from the re- 
serve maintained between opera- 
tions. In non-automatic production 
lines this reserve generally ranges 
from several hours to a few days. 
In the automated lines little or no 
reserve is maintained. 

Flexibility in an industrial dis- 
tribution system is economically im- 
portant; it represents the ability to 
accept at low cost load changes due 
to new production techniques or 
product advances that in turn, yield 
low-cost production. It was dis- 
covered that annual expenses for 
re-aranging facilities average about 
$10,000 for small and $100,000 
for the larger plants. While the elec- 
trical system cost is only a small 
portion of dollars spent, the figures 
indicate the extent of continuous re- 
arranging for more and lower-cost 
production. 

When distribution systems are in- 
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stalled today, some spare capacity 
is included. As new loads are added, 
every attempt should be made to 
use this capacity to minimize costs. 
Unless flexibility has been built into 
the system, freedom as to location 
of the new load is limited. 


Cite Flexibility Need 


In one plant, $20,000 was spent 
for a new 500-kva power center to 
permit a slight load growth caused 
by re-arranging production ma- 
chinery. The plant’s electrical engi- 
neer stated that, had the system 
been more adaptable to load trans- 
fer, it would have been possible to 
take advantage of the spare capacity 
in the system. No additional equip- 
ment would have been necessary. 
The cost of the new arrangement 
would have been even higher were 
a new primary feeder needed. 

System flexibility should permit 
moving production equipment with- 
in the system at minimum loss in 
production time. This is extremely 
important in plants developing, 
testing, and manufacturing continu- 
ously changing products, such as 
appliances, aircraft, and automo- 
biles. The use of plug-in bus duct 
within a plant helps in minimizing 
loss in production time. Electrical 
connecting and disconnecting time 
has been reduced on an average to 
half of that required with conven- 
tional methods. The surrounding 
production area need not be 
deenergized for connecting or dis- 
connecting the duct. One plant engi- 
neer reported that the average elec- 
trical cost to move a medium-sized 
screw machine was $40 where plug- 
in bus duct was available, compared 
to $75 with conventional connec- 
tions. 


Cuts Equipment Life 


Adequate utilization voltage as- 
sures efficient equipment perform- 
ance. All electrical equipment has 
maximum and minimum voltage 
limits for reasonable operating ef- 
ficiency and life. These values vary 
accordingly to the type. The spread 
for motors is +10% around name- 
plate voltage; for lighting it is 
slightly smaller. 

Moreover, voltage has definite 
effect on the operating efficiency of 
many types of equipment. In re- 
sistance heating equipment, heat de- 
veloped is proportional to the 
square of the applied voltage. Volt- 





age affects the rate of heating, and 
voltage decrease increases the time 
to raise a piece of material to a 
specified temperature. Where re- 
sistance heating is necessary, low 
voltage increases production time, 
affecting the economy of the entire 
procedure. 

Similarly, with voltage 10% _ be- 
low the rated value, incandescent 
lamp output is reduced to 70%; 
fluorescent output to 90%. While it 
is difficult to measure directly the 
economic effect of reduced lighting, 
it is important in maintaining ef- 
ficient operation. 

A further indication of the eco- 
nomic importance of adequate volt- 
age can be illustrated with induction 
motor performance. The starting 
and running torques vary as the 
square of the voltage. Full load 
current increases as voltage de- 
creases. Hence, low voltage may re- 
quire a decrease in motor capa- 
bility to prevent overheating and 
reduced life. In one plant, inef- 
ficient operation of three machines 
due to low voltage justified the 
addition of an autotransformer 
costing $1,400 to boost the voltage. 

Excessively high voltage has an 
adverse effect on manufacturing 
economy. While adequate equip- 
ment performance can be main- 
tained, the excessive voltage can re- 
duce equipment life considerably, 
This raises capital expenditures, and 
increases maintenance costs. 


System Must Ease Change 


Today, production techniques 
change or improve to give more 
efficient operation with almost every 
technological advance. Under to- 
day’s increasingly competitive condi- 
tions the industrial plant electrical 
distribution system must facilitate 
the adoption of new techniques. It 
therefore holds a key position in the 
economy of the industrial plant. It 
stands to reason that the distribution 
system must stay as modern as the 
production techniques. 

To obtain and maintain a mod- 
ern system sometimes means re- 
placing old equipment with new. 
But well planned modernization 
keeps the system flexible enough to 
accept beneficial load changes or 
system expansions, assures good 
service reliability where it has an 
economic return, and maintains ade- 
quate voltage within the necessary 
limits at the point of utilization. 
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TOTAL U. S. INDUSTRIAL capacity, climbing steadily since 
World War Il, will grow another 15% by end of 1959. 





Dec. 
1959 


Dec. 
1958 


Dec. 
1957 


Dec. 
1956 


- Dec. 
1955 


Rising population, steadily increasing standard of living, 
abundance of new products, all contribute to future growth 


2 Factors Spur Capacity Growth 


Rising consumer demand, outracing labor 
force, means more kw per worker tomorrow 


The production capacity graphs on this page explain 
the immense upsurge in industrial electric power sys- 
tem capacity. Between December, 1951 and the end 
of 1955 U. S. manufacturing capacity shot up almost 
25%. And the increase in some basic industries ran 
well ahead of the national average. 

In the 4-year period ending 1961 industry will spend 
10% more capital each year than in the like period 
ending 1957 when expenditures averaged $15.5 billion 
—including electrical facilities. 

From 1952 through 1955, moreover, industry’s share 
of the total kwhr increased almost twice as fast as the 
total manufacturing capacity, showing a gain of 58%. 

What does all this mean to the industrial electrical 
engineer? More capacity means bigger loads and bigger 
systems to carry them. Both mean more work and 
more responsibility for industry’s electrical engineers. 

More important it means systems planned and built 
with an eye on the future. A system designed only 
for today will be obsolete tomorrow. A modern system 
must be able to keep pace with the industry it serves 
easily, economically and without disrupting production. 

How this may be brought about through careful 
design is told on the following pages. 
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GROWTH in electrical manufacturing runs well ahead of 
average, reflects growth of industrial electrical systems 
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How to Evaluate Your 


® Scheduled surveys provide dynamic record of overall 
system adequacy, head off sudden obsolescence 


®@ Small margin for immediate growth, expandability for 
large future increases characterize modern design 


® Failure rate, simplicity, distribution losses, protection for 
equipment, personnel are evaluation criteria 


Industrial engineers today agree 
that electrical distribution in a mod- 
ern plant must provide sufficient 
power of the correct characteristics 
in the required location at minimum 
cost and with maximum safety to 
personnel and equipment. Two im- 
portant economic factors are put- 
ting a premium on adequacy: 

® The steadily rising investment in 
plant productive capacity has made 
a reliable, safe and economical sys- 
tem essential. 

° The continually growing demand 


seg i! 


for more products, new products, 
and new techniques has made the 
adaptability of industrial distribu- 
tion systems critical. 

Adaptability today is more than 
just the ability to handle a moderate, 
immediate increase or cope with a 
rearrangement in the production 
line. It means ease in modifying 
the system for future large increases 
in load and the ability to double or 
triple capacity without scrapping 
large, expensive equipments. 


In many plants the growing 





ee ‘* 


METAL-ENCLOSED LOW-VOLTAGE switchgear for 1,500-kva spot network is safe, 


clean. 
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Both bus duct and cable in conduit is used for low-voltage feeders 
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trend to mechanization and the re- 
sulting increase in power require- 
ments have created overloaded, un- 
reliable distribution systems. Most 
of these are older plants. But there 
are many new ones whose produc- 
tion has grown too fast for the ex- 
isting facilities. Such systems can’t 
handle today’s load adequately, 
much less prospective increases. 

Because load growth is often a 
slow process, a once-adequate sys- 
tem becomes outmoded by gradual 
attrition without the transition being 
noticed. Symptoms of inadequacy 
are specific and take at least three 
major forms: 

1. Excessive operating costs. This 
includes costs of power losses, of 
labor and equipment for electrical 
maintenance, and of lost produc*ion 
due to outage or other electrical 
deficiencies. 

2. A steady increase in equip- 
ment losses or personnel injuries. 

3. The inability to handle a new 
or increased load without repeated 
breakdowns and failures. 

These symptoms are conclusive. 
They are also expensive and dan- 
gerous. When they appear, serious 
trouble is at hand. Consequently, 
it is unwise to assume that a dis- 
tribution system is adequate because 
specific indications to the contrary 
are not obvious. It is equally unwise 
to wait for such proof. 

A continuous program of sched- 
uled adequacy surveys provides a re- 
liable and dynamic picture of electri- 
cal systems’ “adequacy quotient” 
when applied to system components 
from source to point of use. 

The accompanying check list was 
compiled to guide such a program. 
It covers five major criteria. While 
neither complete nor all-inclusive, it 
wi'l aid in preparing a more spe- 
cific program for an_ individual 
plant. 


CAPACITY 

Size is the first measure of ca- 
pacity. Compare the spreads be- 
tween connected load, system ca- 
pacity, and demand. Watch for a 
narrowing gap between capacity 
and demand as a sign of aging. Then 
check voltage regulation, distribu- 
tion losses, and efficient equipment 
operation, the other measures of 
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Electrical Distribution System 


true capacity, with the list that fol- 
lows: 

[jIs your total capacity at least 
25% above demand? 

| Are the utility lines serving you 
ample enough to allow at least a 
moderate expansion? 

_jIs your voltage regulation good 
enough for present needs and the 
more stringent demands of auto- 
mation? 

|Can you get full starting torque 
on induction motors? 

| Have you installed corrective ca- 
pacitors to give you full use of your 
nominal capacity? 

| Similarly, have you used syn- 
chronous motors instead of induc- 
tion motors for large, slow-speed 
applications? 
[_] Have you minimized voltage drop 
in cable runs by using a load center 
distribution system? 

|Are your phase currents suf- 
ficiently balanced to avoid overheat- 
ing in motors and generators? 

| If you have large welders or other 
high intermittent-current equip- 
ment, have you used separate light- 
ing feeders to eliminate flicker? 

Do your larger transformers have 
provisions for fans if a temporary 
overload becomes necessary? 

Have you minimized motor start- 
ing effects by supplying units of 
100 hp directly from the trans- 
former and saving secondary dis- 
tribution capacity for smaller equip- 
ment? 

Do illumination levels satisfy at 
least the minimum industry recom- 
mendations: 30 ft-c for general man- 
ufacturing areas SO ft-c for difficult 
tasks, 100 ft-c for precision work? 


RELIABILITY 
Reliability is the most obvious 
mark of an adequate electrical dis- 


tribution system. A sound, well- 
designed system can go through 


years of heavy, continuous service 
without being noticed. The inade- 
quacies of an inferior system are 
immediately apparent, for when 
power supply fails or deteriorates 
production stops. 

And today as industrial auto- 
mation grows and production tech- 
niques become more complex, re- 
liability requirements tighten. In 
the face of these conditions, how 
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does your system measure up? 
(j}Are your service interruptions 
steadily increasing? 

] Does the system reliability match 
your process needs? Excessive re- 
liability ties up production capital 
unnecessarily; insufficient reliability 
means expensive production inter- 
ruptions. 

| If yours is a continuous process 
industry, such as refining, textiles, 
paper, or steel, have you considered 
duplicate substations with auto- 
matic throwover, a primary selec- 
tive system, or even duplicate utility 
supplies? 

_]Are the system units relatively 
independent? Or will failure in one 
area shut down the entire system? 
'}Does the system design enable 
you to drop less important loads and 
pick up vital ones when a failure 
suddenly cuts your capacity? 

Have you cut reliability by 
“economizing” at the expense of 
equipment quality? 

If your system operates un- 
grounded, have you developed a 
good fault-locating system and 
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LOCATING low-voltage switchgear in production area reduces secondary distri- 
bution runs and voltage drop. Modular construction facilitates expansion 





trained people to use it? 

Do you have a secondary selec- 
tive distribution system in areas 
where load can not be dropped for 
long periods of time? 


SAFETY 

Adequate protection for both per- 
sonnel and equipment is essential in 
a modern industrial electrical dis- 
tribution system. Although man- 
agement is keenly aware of the im- 
portance of a safe operation and 
alert for dangerous situations, haz- 
ardous conditions frequently creep 
in when equipment is_ shifted 
and new techniques adopted. Rate 
your present practice against these 
basic precautions: 
(j}Can basic equipment be taken 
out of service for maintenance with- 
out a major shutdown? 

Does your substation include a 
fire-protection system? 

Does your plant have well de- 
signed lightning protection? 

Does your switchgear have both 
adequate continuous-current ratings 
and an ample interrupting capacity? 
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MODERN POWER CENTER, 


located on elevated platform in the manufacturing 


area, means lower installation costs, greater flexibility to cope with load change 


(_] Are your circuits overfused, un- 
able to protect expensive investment 
in plant and production? 

Do you have a well organized 


maintenance program to keep pro- 
tective equipment in repair and 
properly coordinated? 

Do you review your overcurrent 
practice periodically? 

Are you using metal-clad, dead- 
front equipment to reduce the 
chance of accidental contact with 
hot components? 

[jIs your equipment adequately 
interlocked to prevent injury to op- 
erating and maintenance personnel? 
[]}Do you maintain an accurate 
record of failures, with as much de- 
tail as possible, to help eliminate 
potential danger points? 

[| Where conductors from different 
sources enter a single equipment, is 
each adequately identified? 

| Are heaters, fans, and thermostats 
on drying ovens and similar equip- 
ments adequately interlocked to 
prevent explosive accumulations of 
vapors? 


ECONOMY 


Unless your budget is unlimited, 
these checks should need little ex- 
planation. Although almost all 
other standards eventually affect 
economy, the direct charges below 
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are among the first you should ex- 
amine. 

|}Are you using duplicate service 
entrance and duplicate metering 
that your system doesn’t need? 
“jIf reliability requirements are 
only moderate, have you used a 
simple radial system to reduce first 
cost and cable cost? 

']Does your design waste power 
in serving widely separated loads 
from a single, low-voltage cable 
run? 

[_] Have you reduced the number of 
types and standardized as far as 
possible on motors, transformers, 
cable, and switchgear to limit the 
space and capital tied up in replace- 
ments and take advantage of low- 
cost, mass-produced items? 

[]Are you paying for power you 
can’t use because of an unnecessarily 
low load power factor? Have you 
checked the cost of installing cor- 
rective capacitors on_ resistance 
welders or induction motors con- 
sistently run under a light load? 

[] Are overloads shortening your 
circuit life, boosting replacement 
costs? 

| Does the complexity of your sys- 
tem complicate troubleshooting and 
increase your maintenance costs? 

Can you shut down one portion 
of your system for maintenance 
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without disabling the entire system? 
[] Does inaccessibility of cables and 
equipment make maintenance dif- 
ficult and expensive? 

[-] Have you used a 480-v secondary 
power system wherever practicable 
to cut power costs and reduce the 
size of breakers and conductors? 
(-] Was your system designed around 
a 3-phase, 60-cps, low-voltage sys- 
tem to hold down replacement 
equipment costs? 

[-] Have you investigated the prac- 
ticability of an outside installation? 
(-] While leaving a safe margin for 
load increase, have you avoided ex- 
cessive Overmotoring? 

[| Is your substation near the great- 
est load concentration, thus mini- 
mizing primary cable runs? 


ADAPTABILITY 


Check this list with your eye on 
tomorrow. Remember adaptability 
means both flexibility for a line 
change or small increase this year 
and large-scale expandability to 
meet expected demands of the next 
10 years. A well designed distribu- 
tion system needs both. 

[| Does a plug-in bus duct, low- 
voltage distribution system enable 
you to rewire areas quickly and in- 
expensively, without scrapping large 
amounts of cabling when produc- 
tion demands or techniques change? 
[]}Do your main transformers in- 
clude tap-changing provisions — 
automatic where voltage level is 
critical, manual where it is less so? 
[]Is equipment accessible enough 
to facilitate changes when power re- 
quirements change? 

[]Can you superimpose a _ higher 
primary voltage on your present one 
if load suddenly increases? 
[}Could you double or triple the 
capacity of your system without 
junking much expensive equipment? 
[']Does the layout of your plant 
include space for additional substa- 
tions, cabling, and switchgear if ex- 
pansion becomes necessary? 

[] Does the modular construction of 
your system lend itself to easy ex- 
pansion? 

(] Have you used the highest practi- 
cal distribution voltages? 

" }Have you provided extra capacity 
in circuit breakers and switches to 
allow for moderate growth? 

'] Do your main transformers, other 
than those supplying a single large 
load, have at least a small growth 
factor? 
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How to Plan 
a Modern 
Industrial 
Distribution 
System 


© Here is a step-by-step out- 
line of the engineering deci- 
sions in designing a modern 
distribution system 


© Basic tenets are: Plan for 
growth, keep it simple, use 
high quality equipment 


J. C. PAGE, Senior Application Engineer, 
Industrial Power Systems Engineering, 
General Electric Co, Schenectady, N. Y. 


Adequate industrial distribution 
design depends on two equally im- 
portant factors: 

1. Making the right decisions on 
individual equipments and circuits. 

2. Starting with the proper de- 
sign perspective. 

Initial planning is important— 
but should be considered as a single 
cycle in the recurring process of 
load growth and expansion, rather 
than as a one-shot operation. 

Modernization, expansion, and 
“new” construction are so subtly 
related that it is often difficult to 
distinguish one from the other. Ar- 
bitrary distinctions may make it 
more difficult to see the problem as 
a whole. All three terms are better 
thought of as part of one process. 

In the early planning stages it is 
easy to assume that the plant will 
not grow much electrically. This 
kind of thinking may lead to tighten- 
ing up system design so far that 
growth can be handled only at great 
cost, if at all. 
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MASTER SUBSTATION FOR stepdown to lower primary voltage is usually required 


when utility service exeeds 15 kv. 


A more realistic approach is to 
assume that the load will double or 
triple its initial value and plan for 
it. The ultimate distribution system 
is planned for, although only part of 
it is installed initially. This concept 
should guide all system design. 

A flexible design helps keep a dis- 
tribution system modern in spite of 
change in manufacturing techniques 
or increased power demands. Ob- 
solescence is retarded or prevented 
by various forms of unit systems 
and equipment. This implies an in- 
tegrated, self-contained arrangement 
with a minimum of interconnection. 
Units are made as independent of 
each other as possible. 

Reliability should be designed 
into a system, not by complicated 
circuit arrangements but by high 
quality equipment, well installed 
and well maintained. Experience 
proves that well-engineered systems 
with high quality equipment often 
prove superior to more complicated 
designs, especially in times of emer- 
gency. Under these conditions, a 
rattled operator may mistakingly 
shut down an entire interconnected 
system. In a simple system, these 
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Outside facilities cut 


installation cost 


mistakes are far less probable. 

With electric power systems be- 
coming an integral part of the pro- 
duction line, safety should receive 
the utmost consideration. Equip- 
ment should be metal enclosed and 
properly grounded to insure maxi- 
mum protection. 

While system cost is important, 
there have been many cases in the 
field involving production  shut- 
downs which were more expensive 
than the entire electrical system. In- 
dustrial power costs between 2 and 
5% of the total plant cost. As one 
operator ruefully admitted, “We 
seem to pay for a good system, 
whether we get it or not.” Planning 
makes the difference. 

Where do you start planning your 
system? Certainly no two engineers 
plan a system in exactly the same 
sequence. Although individual tech- 
niques vary, they encompass the 
same general considerations but in 
a different order. 

On the following pages I5 steps 
outline the general thinking process 
which takes into account the broad 
decisions necessary to arrive at an 
optimum system design. 





15 Fundamental Steps Guide Design 


1. Estimate Total Load 


Survey your load requirements. Estimate your 
present load, indicating the size, location, and na- 
ture of each portion on a planning diagram. Note 
particularly the size and location of resistance weld- 
ing machines, arc furnaces, and other equipment 
requiring special consideration. Include allowances 
for seasonal variation in heating, lighting, or air 
conditioning load. Estimate the typical load of any 
planned or forseeable new loads and add these to 
your present load. 


a Establish Reliability Requirements 


For each load, set up reliability requirements, 
_ based on the nature and importance of the equip- 
ment involved. This step is basic— it differentiates 
essential loads from those of secondary importance. 
From it, you can determine the firm capacity re- 
quired both in your primary sources and system 
equipment serving individual load areas. 


3 . Investigate Available Power Supply 


Determine the type of service available from the 
local utility. Consult their industrial power depart- 
ment about the capacity, number of lines, voltages, 
and voltage regulation available in your district. 
Where is the nearest adequate utility line? Find out 
what are their short-circuit duty, service entrance 
protective equipment recommendations and, of 
course, rate structure. See what voltages are avail- 
able for future growth. 


4. Check Electrical Codes 


Early in the planning, find out what national, state, 
and local codes apply at your plant location. Be 
sure the effect of the codes, both on the systems 
as a whole and on individual equipments, is con- 
sidered from the beginning. It may prove costly to 
proceed with the design first and then find out that 
expensive changes in design and equipment must be 
made to meet electrical codes. 


>. Survey In-Plant Voltages 


Review the overall plant load to determine how 
many voltage levels are desirable within the plant. 
A small plant may require only secondary voltage, 
an intermediate both primary and secondary volt- 
ages. A very large one may need subtransmission 
as well as primary and secondary voltage. Pay par- 
ticular attention to your motor loads. Motors of 
about 200 hp and below are economically handled 
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at 480 v. Investigate the possibility of handling 
larger motors at higher voltages, especially when the 
size of your plant motors promises to increase. 


6. Pick Primary Distribution Voltage 


For total plant loads of 20,000 kva and higher, 
13.8 kv is generally most economical. Below 10,000 
kva, 4,160 v is more economical than 13.8 kv. Be- 
tween 10,000 and 20,000 kva, the choice will de- 
pend on individual plant conditions. 

If incoming power from the utility lines is avail- 
able at a voltage above 13.8 kv, a main substation 
is usually required and it gives a wide latitude 
in selecting your distribution voltage. If the incom- 
ing power is 13.8 kv or below, there will be a strong 
incentive to use this voltage directly for plant dis- 
tribution, particularly when the plant load is suf- 
ficiently large. Moreover, a higher primary voltage 


means lower copper costs, less voltage drop. 


7. Compute Voltage Regulation & Flicker 


In each of the plant systems under consideration, 
check to make certain you have made adequate pro- 
vision for normal voltage regulation and _ flicker. 
Once again, pay special attention to your resistance 
welders, arc furnaces, and very large motors, which 
generally require independent treatment. 


8. Select Secondary Distribution System 


Here you have a wide range of alternatives avail- 
able. Choose between: 
¢ Combined power and lighting at 480 Y 
© Power at 480 v with 120-v lighting supplied 
through lighting transformers 
© A 208/120-v system 
© Completely separate power and lighting sys- 
tem. 

Your utilization voltages will make part of the 
decision for you. Safety codes and government regu- 
lations frequently specify the maximum voltage per- 
missible for hand tools on work benches, or low- 
hanging lighting fixtures. Length of cable runs which, 
in turn, is affected by location of load center substa- 
tions, must be considered in selecting your voltage. 

Even where transformation is necessary to serve 
240 or 120-v equipment, a 480-v distribution sys- 
tem is generally most economical if % to 2 the 
total load is served at 480 v. If soldering irons, hand 
drills, or other powered hand tools make up the 
largest portion of your load, the 208/120-v system 
may be the most economical. 

But whatever your individual needs, pick the high- 
est practical voltage. It means lower wiring costs, 
lower voltage drop, better motor operation, less 
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of Modern Distribution Systems 


danger of overloading your lower voltage circuits. 

The wiring itself may be interlocked armor, bus- 
way, or cable and conduit. In choosing one of these, 
try to standardize on one cable type or at least, limit 
the number of types. 


9. Select a Grounding System 

the adoption of system neutral grounding at all 
voltages should be considered. The type of ground- 
ing will depend on the operating characteristics re- 
quired. In general, low-voltage systems are solidly 
grounded and primary systems in the range of 2.4 
to 13.8 kv are low-resistance grounded. 

Some operators prefer that trip-out not occur 
when a ground fault occurs in certain parts of the 
system. For these cases, the answer is not un- 
grounded operation but a high-resistance srounded 
system. 


10. Locate Secondary Unit Substations 


Located in the load-center locations throughout 
the plant, these units form the link between the 
pirmary and secondary distribution systems. Break 
up your load in conveni:nt batches to fit available 
equipment. Make allowance for future expansion. 
If using the nearest standard size unit cuts your 
space capacity too much, consider using two units 
of the next smaller size. 

For 480-v service, the most economical size varies 
from 750 to 1,500 kva, depending on load density. 
For 2.4-kv systems, 2,500 kva is usually the most 
economical size; for 4.16-kv systems, 5,000 kva. 

Generally, the smaller the unit, the more expen- 
sive it is per kva and the more primary cable re- 
quired to reach the more numerous substations. On 
the ether hand, if substations are too large, more 
secondary cable is needed and cost of switchgear 
goes up. 

Common types are radial and secondary selec- 
tive. General practice is to select one type and rating 
for use throughout the system. 

When you have reached a tentative decision on 
load center substations, recheck ear ier decisions on 
primary and secondary distributicn voltages. 


1 ‘. Compare Alternatives 

Draw a one-line diagram of each basic system 
you are considering. Be sure each alternative in- 
cludes provisions for estimated, future load. Show 
construction planned for the immediate future in 
solid lines; future expansion in dotted lines. 

Make sure each design has adequate capacity, can 
carry your full estimated load, and has adequate 
interrupting capacity. Recheck any or all of your 
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previous decisions if necessary. Then make realistic 
cost comparisons of the installed cost of each sys- 
tem in its ultimate form. 


12. Select the Basic System 

This is the big decision. In making it, you must 
balance such factors as reliability, expansibility, 
simplicity, and cost. Draw on your previous ex- 
perience. These and your good judgment are the 
important intangables. 

Remember, the plan for your initial system should 
be a part of the plan for your ultimate system. 


13. Test the Design 


—— your design on the following points: 

Is it simple to operate and maintain? 

e Can maintenance be done without working 
on energized conductors? 

© Does it include a reserve for emergencies? 

e Can one section be shut down without de- 
energizing the entire system? 

e Is it flexible? 

© Can it be built with readily available equip- 
ment? 

© Can it be expanded without obsoleting origi- 
nal equipment? 


14. Coordinate Overcurrent Protection 


Effective overcurrent coordination of all circuit 
devices is essential for limiting the outage when a 
short circuit or overload occurs. In a proper co- 
ordinated system, only that portion of the system 
affected by the overload will be taken out of service. 
If the system is not properly coordinated, then 
healthy circuits as well as faulty ones may be opened 
with unnecessary loss of production. 

To obtain coordination make a study, select the 
right ratings of equipment, and test them, both after 
installation and periodically thereafter. 


1 2 - Select Your Equipment 


Now select the equipment you want to use. This 
includes switchgear, unit substations, transformers, 
regulators, cable and busway, lighting arrestors and 
grounding equipment, power-factor correction equip- 
ment, and panel boards. 

Uniformity is desirable. Try to limit the number 
of types of any one equipment used. Select equip- 
ment which can be easily serviced. For safety, clean- 
liness, and appearance, consider metal-clad equip- 
ment. Finally, try to coordinate the protective 
devices of the different components to provide selec- 
tivity throughout the system. 
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Ten Tips That Sum 


DON’T wait till other construction, modernization or 
expansion is complete to design your electrical dis- 
tribution system. Today’s production lives on elec- 
tricity. Start planning your system as soon as you 
know where and what the loads will be. 


TAILOR your system to meet the individual de- 
mands of your process and your plant. 


DON’T confuse inferior systems or equipment with 
economy. If you make the right choices, you can 
eliminate all but the truly unavoidable outages. 


TRY to make both your bosses and your production 
men realize that electrical facilities are a production 
essential, equally as important to them as raw mate- 
rial or process equipment. 


DON’T be too proud to call in expert help from out- 
side. The manufacturers know the equipment best, 
consultants have the edge on systems, and the utility 
engineer understands the supply problems. 


BE SURE your outside help thoroughly understands 
your plant and process requirements. The more thor- 
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It All Up 


oughly you brief them, the better they can advise you. 


USE your capacity efficiently. Keep a close eye on 
your power factor; doctor it whenever economically 
feasible. See if you can reschedule some loads to get 
maximum utility from your demand. And remember, 
overpowered loads are just as inefficient as under- 
powered ones. 


DON’T put off essential improvements because they 
appear too costly. Most modernization and expan- 
sion can be done one step at a time, starting at the 
incoming supply and working down as conditions and 
available capital permit. 


KEEP your management informed on your systems 
status and needs. Small annual charges for mainte- 
nance or expansion have a better chance of getting 
into the budget than one large item. 


DON’T be unrealistic about your capacity require- 
ments. Recheck your diversity requirements. Don’t 
buy more than normal operation, with moderate spare 
capacity, warrants. Adequacy is judged by potential 
ability to expand, not by excessive installed capacity. 
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“How plamet tiene is helping 
San Antonio meet 
load-growth problems 


——_ 


B. Scholl, left, Underground Engineer, 
and W. F. Payette, Jr. Underground and 
Substation Engineer, inspect G-E network 
installation in downtown San Antonio. 


In a relatively short space of time, progressive San Antonio 
has become one of the major commercial and industrial 
centers of the Southwest. This rapid expansion, however, 
has created a continuing need for a flexible electrical system. 
The following pages show how the City Public Service Board 
is developing such a system and still maintaining stable 
power supplies. 
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San Antonio’s long-range planning holds down 
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cost of city’s power-distribution system 


City Public Service Board uses 3 systems 


to handle widely varying loads and to 
keep distribution costs to the minimum. 


Radial System 


San Antonio, like most U.S. cities, has large residential 
sections with relatively low load-concentrations. Area 
1, served by a 4-kv overhead system, and now being 
converted to a 13-kv overhead system, is typical. The 
City Public Service Board finds this system adequate 


Partial Conversion to Network System 


San Antonio also has areas where the load was too 
great for the existing overhead system but not concen- 
trated enough to justify establishing complete net- 
work-system service. Area 2 is typical. 

Formerly served by a 4-kv overhead radial system, 
the area is now being changed over to a partial net- 
work system. The new system uses 13-kv feeders and 


Network System 


San Antonio also has central areas where the load den- 
sity warrants a complete network system. Area 3 is 
typical. ; 

One of the earliest networks in the U.S., the San 
Antonio system was begun in 1929 with existing trans- 
formers to serve the concentrated load in the down- 
town area. Since then, the City Public Service Board of 
San Antonio has expanded the system to keep pace 
with the city’s continued growth. 

Cost of San Antonio’s system, over the years, has 


to handle the normal load growth for such urban resi- 
dential areas. At the same time, the Board can provide 
for growth in such areas, currently zoned to restrict 
commercial and industrial expansion, by extending 
overhead feeders and by reinforcing substation facilities. 


G-E network transformers. The transformers are being 
installed in underground vaults with cable connectors 
already on the low-voltage terminals. So it will be easy 
at a later date to add network protectors and convert to 
a complete network system. In the long run, the board 
will save considerable expense over reinforcing the old 
overhead system, the other alternative. 


been the minimum for two reasons: first, because the 
board started the system early; and second, because 
the board installs partial network systems, such as in 
Area 2, where growth will eventually warrant a com- 
plete network system. This keeps conversion costs low. 
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For information on G-E network system equipment, see next page ? 





You can save installation, operation and maintenance dollars 
with General Electric Network Transformers 








A new design concept, suspension 
mounting of low-height network 
transformers enables you to posi- 
tion a G-E network transformer 
in as little as ten minutes! Fur- 
thermore, corrosive elements 





¢ SUSPENSION MOUNTING 


such as sewage, dirt, and chemi- 
cals which collect in most vaults 
are below the transformer 
instead of around it. This drasti- 
cally reduces tank corrosion and 
maintenance costs. 


BALANCED THERMAL DESIGN > (@ 


BTD was developed to control 
hottest-spot temperatures in 
General Electric network trans- 
formers. Here’s what it can mean 
for you: extra-long life because 
transformer life is a function of 
hottest-spot temperature; 


increased loading, because 
units having BTD can better 
carry the severe loads normally 
encountered in network service; 
and reduced size, because, with 
BTD, G-E designers make the 
most efficient use of materials. 
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GENERAL ELECTRIC COMPANY, SECT. 431-62 
1 RIVER ROAD 
SCHENECTADY 5, NEW YORK 


] Please send me application data on network systems. 





[_] | wish to talk to a G-E Sales Engineer about networks. 





_ @ PANEL RADIATORS 


G. E.’s new panel radiators 
increase reliability because there 
is less chance for leaks than with 
other designs—there are only 
eight entrances into the tank 
wall. There is less chance for 





corrosion to start because the 
smooth, vertical panels discour- 
age the accumulation of dirt, 
moisture, and all types of cor- 
rosive elements. The new panels 
are also easy to clean and repaint. 


NETWORK PROTECTORS 


Order dependable G-E network protectors when 
you decide to convert to a full network system. 
They are specially engineered for easy installa- 
tion on any G-E network transformers. 
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GENERATION—Operation 





Higher Current Densities 


H. L. SHERWOOD, Senior Hydro Engineer, 
Pacific Gas & Electric Co, San Francisco, 
Calif. 


Operating life of commutators on 
exciters and collector rings on gen- 
erators in hydroelectric plants are 
improved substantially by increas- 
ing the brush current densities. Spe- 
cifically, current density should be 
maintained in a 40 to 55-amp-per- 
sq-in. range for commutators and 
collector rings. 

Better operational life also follows 
from the use of electrographitic 
grades of brushes rather than other 
grades. These conclusions were 
drawn after Pacific Gas & Electric 
Co surveyed the operational prob- 
lems associated with brushes, com- 
mutators, and rings throughout its 
58 hydroelectric plants, represent- 
ing 97 exciters and 108 generators. 


Article in Two Parts 


The problem and its solutions 
are presented in two articles. Part I 
explains how to increase the brush 
life of commutators. 

Among the conditions found by 
the survey were these: Very few 
commutators had a. satisfactory 
film, and most of them were 
grooved. Almost every exciter was 
operating at loads of 40 to 70% 
of nameplate rating, with brush in- 
face current densities at maximum 
loads in the 15 to.30-amp-per-sq-in. 
range. 

Adverse effects of this low-cur- 
rent condition can be predicted 
from a review of the relation be- 
tween temperature and the coef- 
ficient of friction at the brush face. 
A cold brush has a high coefficient, 
which increases slightly to maximum 
value at about 75C. The coefficient 
drops to about one-third the maxi- 
mum value at 80 to 85C. It re- 
mains almost constant until the 
temperature reaches about 120C, 
when it begins to rise, attaining 
* This article is in two parts, the first 


of which is presented here. Part II will 
appear in next’s week’s Electrical World. 


DESIGN ° 


CONSTRUCT 


ENOUGH BRUSHES are removed from 
maintain brush-face temperature above 85C. Removals from arms are equalized 


about half maximum value at 140C. 

When brushes operate for ex- 
tended periods at brush-face tem- 
peratures below 80C, excessive 
friction destroys any film and pre- 
vents the formation of a new film. 
With no film and excessive friction, 
brushes may become unstable in 
their holders, affecting commuta- 
tion adversely. 


Densities Increased 


It was apparent that the solu- 
tion to the problem lay in increasing 
the brush current densities, espe- 
cially during light-load periods, to 
maintain a _brush-face tempera- 
ture above 85C. Required brush 
current density was obtained by re- 
moving an equal number of brushes 
from each arm on the exciter. In 
the ensuing brush-removal program, 
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OPERATE * MAINTAIN 


Increase Brush Life® 





the exciter for the hydro-generator to 


brushes were removed from 86 of 
the 90 exciters inspected. Of the 
total of 3,188 brushes previously 
in use, 1,444 6r 45.3% were re- 
moved. 

Experience with the program 
soon revealed that it was unneces- 
sary, and even undesirable, to re- 
move brushes in.a staggered pattern 
so that the full fngth of the com- 
mutator would be used. It proved 
difficult to secure a satisfactory pat- 
tern of brushes. It was found that 
a higher brush-face temperature 
could be obtained by using brushes 
across one end of the commutator. 
When only half or less of the com- 
mutator is used, there is the advan- 
tage of having the other half avail- 
able for use later, thus doubling the 
commutator life. Brushes have been 

(Continued on page 120) 
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Production layout of General Electric’ 
Medium Transformer Plant, Rome, Ga 


MASS-PRODUCED TRANSFORMERS are a reality today on 
the assembly lines of General Electric’s ultra-modern repeti- 
tive manufacture facility in Rome, Georgia. Manager of Man- 
ufacturing David Hopley predicts shipments of standard 
units from factory stock within 10 years. 





A GENERAL ELECTRIC 10-YEAR FORECAST: 


“Off-the-shelf” delivery of standard-design, 
automation-produced medium transformers 


In 1967, electric utilities will be able to buy stand- 
ard-design medium transformers direct from man- 
ufacturers’ stock. This will permit immediate 
satisfaction of emergency load demands as well as 
shorter planning cycles for normal load growth. 
So forecasts David Hopley, manager of manufac- 
turing at General Electric’s Medium Transformer 
Department in Rome, Georgia. 


This tremendous reduction in delivery time 
(from the present 10 weeks for standards, and up 
to 16 weeks and more for specials) depends on con- 
tinuing the utilities’ established trend to standard 
transformers. For, as acceptance of standard-de- 
sign units grows, manufacturers are able to move 
toward automated production of ‘‘stock’’ medium 
transformers. 


For instance, repetitive manufacture facilities 
at G.E.’s $25,000,000 Rome, Georgia, plant 
already have helped halve delivery time of medium 
transformers in the past 10 years. 


YOU GET REAL BENEFITS TODAY! 


During the transition period leading to entire 
systems of standard-design transformers, electric 
utilities are enjoying current benefits from General 
Electric medium transformers. For example: 


*Reg. Trade-mark of General Electric Company. 


Lower price—Standardization of design results in 
an 8% saving in price on General Electric RM 
(Repetitive Manufacture) medium transformers. 


More and better features—Standard design makes 
it economically possible for G.E. to offer such 
extras as Formex* insulated windings, control- 
center arrangement of instruments and accessories, 
reversible junction boxes, and many others. 


Higher quality for longer life—G-E repetitive 
manufacture techniques permit 18 assembly-line 
tests and 22 quality-control inspections during 
manufacture, to assure dependable operation over 
a long service life. 


G.E."S BROAD RANGE OF STANDARDS 


HANDLES 90% OF ALL JOBS 


If your company is not yet taking full advantage 
of the large dollar savings and other key benefits of 
medium transformer standardization, act today. 
Ask your G-E Apparatus Sales Engineer to show 
you how G.E.’s broad range of standard RM 
medium transformers can meet the large bulk of 
your needs, and also work efficiently with older, 
special transformers now on your system. General 
Electric Co., Schenectady, N. Y. 416-10 
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Increase Bushing Life 


(Continued from page 117) 


-removed from both new and badly 
worn commutators with no trouble 
from differential heating. 

Whenever possible, brush current 
density during times of maximum 
loadings should be sufficiently high 
so that the density during minimum 
loading will be at a level that will 
prevent serious deterioriation of 
commutator films. Sufficient brushes 
are removed so that those remain- 
ing carry 50 to 55 amp per sq in. 
during normal maximum load con- 
ditions. It has been found that 
brushes carry up to 80 to 90 amp 
per sq in. under limited abnormal 
conditions without distress. 

It is not always possible to re- 
move the required number of 
brushes to meet load conditions. 
On exciters where removal of all 
but one brush per arm does not 
provide the required current den- 


DISTRIBUTION—Testing 


sity, it may be necessary to plug 
each end of the brush holders and 
reduce the brush width. In one in- 
stance, a single row of cut-down 
brushes is used during the winter 
months when exciter load is low. 
A single row of full-size brushes is 
used during the summer when exciter 
load is at the maximum. The ex- 
citer normally used three rows of 
brushes. 


Help Set Up Film 


One practice helps to establish a 
new film on new or reconditioned 
excited commutators or on commu- 
tators having a brush current density 
so low that the film forms slowly. 
Grooves or slots are cut diagonally 
across the brush faces. The current 
density is increased in proportion to 
the brush face area removed. By the 
time the brush wears down to the 
depth of the slot, a good film usually 
has formed. Where several exciters 
supply a common bus, it may be 


possible to shut down one machine 
to increase the brush current densi- 
ties on the remaining exciters. 

It has been PG&E’s practice to 
purchase exciters rated consider- 
ably in excess of the capacity of the 
generator fields they supply. As a 
result of the field survey, exciter 
specifications will be changed so 
that regardless of the exciter’s ca- 
pacity, the manufacturer will fur- 
nish the proper number of brushes 
to meet the current requirements of 
the generator field. This practice 
should eliminate the less satisfac- 
tory solutibn of removing brushes 
and/or modifying or replacing 
brush holders in the station. 


First of Two Articles 


Part II, covering the results ob- 
tained by removing brushes from 
collector rings and using electro- 
graphitic grades of brushes on ex- 
citers and rings, will appear in the 
next issue of Electric World. 


Procedure Applies Two Test Voltages Simultaneously 


O. E. MONTGOMERY, Standards Labora- 
tory, Detroit Edison Co, Detroit, Mich. 


Detroit Edison Co has minimized 
the test handling of instrument 
transformers by applying two test 
voltages simultaneously. 

Transformers, when placed on a 
truck with a metal covered plat- 
form, are tagged and listed, and the 
truck is moved to the high-potential 
cage of the standards laboratory. 

The zero or ground connection 
of the hipot test set is connected 
to the metal platform of the truck 
establishing ground to all the trans- 
former bases and cores simultane- 
ously. 

Then the instrument transformer 
primary terminals are connected to- 
gether by a small link chain by lay- 
ing the chain on or winding it 
around the primary terminal. The 
chain is then connected to the high- 
potential bus. 

The instrument transformer sec- 
ondaries are connected by means of 
a multi-tapped lead which, in turn, 
is connected to the 2,500-v bus 
supplied by the test transformer 
unit. This 2,500-v source is a trans- 
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former contained in the tank as the 
main test transformer. Its supply 
voltage is in quadrature with the 
main transformer supply and is not 
adjustable. The two test voltages 
are supplied simultaneously. The 


3- Phase 
3 Supply 


# 


Push Button, 
Test Switch 


schematic arrangement is illustrated. 

After completion of the hipot 
test, the transformers are given the 
normal polarity, ratio, and phase- 
angle tests, and then returned to the 
stockroom. 


2,500-V Bus 


0-25,000-V Bus 





SCHEMATIC shows how dielectric tests are applied to both windings simul- 
taneously on instrument transformers grouped on truck in standards laboratory 
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Here you see two rolled Muntz Metal condenser plates, 
being drilled simultaneously in the plant of the C. H. 
Wheeler Manufacturing Co., Philadelphia 32, Pa. The 
plates were supplied by Revere. They measure 100-34” x 
203-34" x 1-14” thick. Four plates were supplied for a 
Wheeler 2-pass divided water box unit having 95,000 sq. 
ft. of condensing surface. The overall length of the con- 
denser, including water boxes, is 48 ft., and overall height, 
including steam dome and hot well is 34 ft. 

Revere is an important supplier of plates and tubes for 
condensers, heat exchangers, and similar equipment, ship- 
ping to all parts of the country. Collaboration on alloy 
selection and specification is freely available. Just get in 
touch with the nearest Revere Sales Office. 
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by C. H. WHEELER 





REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 





500 KW IN ONE PACKAGE. This “‘unitized” engine generator shipped 
already assembled, requires no aligning at the site. Its compact design 


also saves on foundation expense. 
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POWER! 


Long famed for reliability, Worthington 1957 
power engines have many new features that can 
help you produce permanent or standby power at 
the lowest costs ever achieved for real heavy-duty 
units. 


LOWER INSTALLATION COSTS—The new SW 9 
engine you see at left has been “unitized” with 
its generator to drastically cut space require- 
ments, installation time and expense. This design 
requires no aligning at the site. Should needs 
ever change, the entire unit can just as easily be 
picked up and moved to another location. 


LOWER FUEL COSTS—In 1957, Worthington is 
pioneering in power by designing and building 
engines specifically for turbo-charged operation. 
The SW 14, for example, is America’s first high 
output diesel built only for high pressure turbo- 
charging. 

For economy today and tomorrow, all ’57 
Worthington power engines can be furnished to 
run on the lowest cost, locally available fuels — 
residual, crude, and distillate oils; natural, sew- 
age, propane or manufactured gas. 


LOWER MAINTENANCE CosTs— With Worthing- 
ton’s 1957 engine line, you enjoy the economy of 
modern power design plus amazingly low main- 
tenance. One of the many maintenance-saving 
features of the new SW 9, for example, is the Jet 


Swirl combustion chamber. The chamber is de- 
signed so that the air swirls as it enters the cylin- 
der assuring rapid mixing of air and fuel for 
extremely clean combustion giving longer valve 
and liner life, as well as ultra-efficient operation. 

The fact that every upper mechanical part is 
within reach from the operating level is another 
maintenance saving feature. 

For reliable power in the 500 to 5,000 hp range, 
at the lowest possible cost, get in touch with your 
nearest Worthington District Office. Worthing- 
ton Corporation, Harrison, N. J. In Canada: 
Worthington (Canada) 1955, Ltd., Toronto, Ont. 
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Choose your next diesel from Worthington’s complete 
line of heavy-duty four-cycle power engines. 
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BECAUSE it provides an accurate 
means of measuring the energy 
and demands of high-voltage serv- 
ices at the low-voltage side of the 
power transformers. 





This installation at 2.3 kv saved about 
$2600 compared with 34.5 kv metering; it 
saves about $5500 over metering at 69 kv. 


THE TESCO compensator adds to the registra- 
tion of the watthour meter an amount equal 
to the sum of the iron and copper losses of 
the transformer bank. It may be used with 
practically any type of watthour meter and 
. .. importantly . . . no changes are made 
in the meter itself, either structurally or in 
adjustments . . . It is produced in two and 
three element types for use with two-element 


or three-element meters on any type circuit. 


Some of the Users... 


Phila. Electric Co. Penna. Power & Light 
Co. Texas Power & Light Co. U. S. Bureau 
of Recl. Public Service Co. of New Hamp- 
shire. Utah Power & Light Co. Northern 
States Power Co. 


Get your book now 
FREE 


Detailed information 
on operation, instal- 
lation, applications. 


Write for Bulletin 
NO. 63-A. 


EASTERN SPECIALTY Co. 


PHILADELPHIA 40, PA. 
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Pole Location Aided by Index 


F. S. HALL, Ohio Power Co, Canton, Ohio 


When _ pole-location numbers 
were originally assigned and the 
locations posted on Ohio Power 
Co maps, the numerical sequence 
gave their relative positions. As 
poles were added and removed, as- 
signment of numbers could not be 
made to show actual sequence. Ac- 
cordingly the task of locating pole 
numbers became time-consuming 
on most of the company’s maps. 

To reduce the time for locating 
poles, the company devised and is 
now using a locating-index similar 
to that on most State highway road 
maps. This index is part of the 
map-title block. The suffix on each 
number is used only in the index 








and is not added to pole numbers. 

On the left-hand margin of the 
maps are listed pole numbers in 
numerical order. Suffixed to each 
pole number in this list is a symbol 
denoting one of the 16 sections in 
the map, such as Al, B3, C2, and 
D4 in Fig. 1. The suffix indicates 
the section of the map in which the 
pole is situated. 

As an example, in Fig 1 pole 8, 
which can be any one of 400 poles, 
can be located readily by its suf- 
fix A4, which indicates Section A4 
of the map. 

Locating a pole now takes about 
iy the time used without the index. 
The index can be expanded to in- 


(More How To on page 126) 
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TYPICAL MAP WITH INDEX AND LEGEND 


SHOWING LOCATION OF POLES 


(LEGEND) TITLE BLOCK 
" 4181 - 1006A 
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TEMPLATE GUIDES LABELLING 


OF POLE-LINE MAPS 


EXHIBIT~ 8 
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AVOID COSTLY SHUTDOWNS 


| 
i i 


in large industrial plants by providing 
cable system F-L-E-X-1-B.3.1_1.7-¥ 
with G&W Type “RA” Load Break OIL SWITCHES 


Adequate flexibility has become very 
important in recent years as the use of 
underground cable systems has increased. 
While outages on cable systems are in- 
frequent, the length of time on such 
outages may be long enough to cause 
considerable inconvenience. 

With ‘“‘RA”’ switches located at strate- 
gic points in cable circuits to provide 
flexibility, a system can be so arranged 
that important loads will have an alter- 
nate source of power immediately avail- 
able. 

Since their introduction in 1928, Type 
“RA” switches have had a trouble-free 
operating record which fully justifies 


their use as load break disconnects for 
single or multiple circuits. They are safe 
and reliable, combining simplicity with 
economy in construction, installation, 
and maintenance. They will operate 
properly after long periods of inactivity 
to provide fast and convenient isolation 
of cable sections in case of trouble and to 
permit rapid rerouting of circuits to 
materially reduce losses normally in- 
curred through electric service inter- 
ruptions. Exposure to weather extremes 
or complete submersion for prolonged 
periods will not affect prompt and safe 
operation when necessary. They are 
water-, oil-, and air-tight. 


Send for series ‘‘D’’ bulletins. 


GaW ELECTRIC SPECIALTY COMPANY 


3500 W. 127th ST., BLUE ISLAND, ILLINOIS 


Canadian Mfr. « 


Representatives in many cities of U.S. A., N. & S. America 


0573 


Powerlite Devices, Ltd., Toronto, Montreal & Vancouver 


High Voltage Cable Terminating, Sectionalizing, Protecting, and Connecting Devices 


POTHEADS - BOXES - OIL FUSE CUTOUTS- LOAD BREAK OIL SWITCHES - SPLICING KITS 


1957 


125 





Helps Locate Pole 
(Continued from page 124) 


clude such items as foreign poles, 
transmission poles, etc., by pre- 
fixing an appropriate symbol. 

The legend and the heavy, short, 
solid lines along the border of the 
maps serve as a guide to the sec- 
tion number. 

To expedite the mechanics for 
setting up the procedure, two trac- 
ing templates, one for the index 
and the other for denoting section 
lines, are combined as in Fig 2 for 
labeling the 24 x 36-in. prints. The 





PUTTING POWER INTO template for the index column con- 
tains pole numbers in numerical 
YOUR EXPANDING PROGRAMS order. The template for section lines 


shows the border marks and also 
the section lines explained in the 
legend. 

The company’s’ experience 
definitely indicates that this pro- 
cedure for locating poles saves con- 
siderable time, as well as avoiding 
confusion, and greatly offsets the 
time of initiating a locating proce- 
dure. 
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Special Wrench 


ATOMIC, HYDRO and FOSSIL FUEL POWER PLANT DESIGN | Tightens Washers 
FOR INDUSTRIALS and UTILITIES 





MAX WINDWEHEN, Working Foreman, 
Plains Division, Southwestern Public 
Service Co, Plainview, Texas 


A special wrench for tightening 
“wagon wheel” washers in double 
crossarm assemblies eliminates per- 
sonal injuries and broken tools for 
Southwestern Public Service Co. 
The wrench was devised for the job 
by the author because no other type 
of wrench has been found which 

| tightens the washers satisfactorily. 
The wrench has a special head 
welded to a steel shaft. The head is 
cut for a close fit over the raised 
| portion of the washer. In the past a 
| screw driver used to tighten the 
washers, often broke, or slipped out, 
causing skinned knuckles. The spe- 
cial wrench was made in the Plain- 
descriptive booklet, view shop of Public Service. All 


Pioneer Service KEngineering Co.§ rer | crews in the Plains Division will 


Horizons” of these : on@ e 
231 South La Salle Street +» Chicago, Illinois and other services, soon be provided with it. 





Send for our 
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How Crystal Valve Arresters 


INCREASE PROTECTION | 


against line lockouts 










You may readily increase protection against line lockouts due to lightning 
—simply by using Crystal Valve Arresters. 


Results of a 17-year service check, covering thousands of installations, 
show that Crystal Valve Arresters rated better than 99% perfect. This 
means virtual elimination of power failures or costly transformer damage 
due to lightning. 


What makes Crystal Valve Arresters so remarkably efficient? First, 
they provide split-second reaction against lightning, with ultra-speed 
multiple arcing unit coordinated with isolating external gap. Second, 
oxidized silicon carbide crystals automatically adjust to lightning dis- 
charges—from mild to severe—with minimum IR voltage drop and 
ample surge voltage reduction. Third, moisture-proofing of Crystal Valve 
Arresters is complete—with solid brass closed-end coupling, porcelain 


cap and duplex seal at ground end. 


SEE THE DIFFERENCE IN CRYSTAL VALVES 


ORDINARY CRYSTAL 
\<~ ELEMENT VALVE~, 


ELEMENT 


Oxidized silicon carbide crystals in Crystal Valve arresters (shown here in 
highly magnified form) are shaped to establish multiple contacts from crystal to 
crystal—instead of single contacts. This means faster, more positive absorption 
of lightning discharges. At normal voltages, this element has very high resistance. 
Under lightning surge, the oxidized silicon carbide crystals change from a con- 
dition of high resistivity to high conductivity, returning to high resistivity after 
the surge has passed. 


Get the complete benefits of this proved protection. Specify Crystal 
Valve Arresters for all your power line equipment. Electric Service Works, 
Delta-Star Electric Division, H. K. Porter Company, Inc., Philadelphia 32, Pa. 


ELECTRIC SERVICE WORKS 
DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 


Divisions of H. K. Porter Company, Inc. are: Alloy Metal Wire, Connors Steel, Delfa-Star Electric, Henry Disston, Laclede-Christy, 
Leschen Wire Rope, McLain Fire Brick, Quaker Pioneer Rubber, Quaker Rubber, Riverside Metal, Vulcan Crucible Steel, W-S Fittings, 


ELECTRICAL WORLD e@ April 29, 1957 127 











LIVE BETTER ELECTRICALLY 








‘Live Better Electrically’ Comes Alive at EEl’s . . . 


‘Three Magic Words’ Show 


Live Better . . . Electrically ideas 
for the Spring sales season, and 
plans for the Fall were given a 
dramatic boost at the recent EEI 
Sales Conference in Chicago in 
“Three Magic Words,” a half-hour 
musical presentation that high- 


EEI Slates Comm Cooking 
Confab for May in Chicago 


This year’s Commercial Cooking 
Conference will be held at the Shera- 
ton Hotel, Chicago on May 7th. 

Sponsored by EEI’s Commercial 
Cooking and Water Heating Com- 
mittee, the conference is held an- 
nually during the week of the Na- 
tional Restaurant Show and other 
food service industry meetings. 

The program has been slanted to 
help those promoting commercial 
cooking and water heating. Fea- 
tured topics include: “The Demon- 
stration and Exhibit Bus,” Com- 
mercial Cooking Open House 
Demonstration, “Restaurant Idea 
Round-Up No. 3,” “Equipment 
Cost Comparison,” “Use of Com- 
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lighted the conference’s final lunch- 
eon. 

It opened with the residential 
sales manager of the electric utility 
serving “Everytown, U. S. A.,” dis- 
cussing the business situation with 
the town’s leading builder, electrical 


pany Cafeterias for Demonstration 


Purposes,” “History of Electronic 
Ovens in Detroit,” and “How to 
Calculate Hot Water Require- 
ments.” 


Adequate Wiring for A.C. 


Kansas Gas & Electric Co has 
recommended to dealers that, before 
closing any sale of a 115 volt, one 
horsepower window air conditioner, 
the dealer should carefully analyze 
the customer’s house wiring to de- 
termine whether the electrical cir- 
cuit to the air conditioner location 
can handle the unit in extreme hot 
weather. If not, a 230-v circuit 
may be cheaper in the long run. 


April 29, 


contractor and appliance dealer. 
Each put forth his Spring promotion 
plans. Then with blackouts and 
slides, recent Live Better Electri- 
cally promotions were brought to 
life, and the businessmen explained 
how they tied their own plans 
into these. The importance of utility 
leadership was underlined again and 
again in the first part of the show. 

The second part of the presenta- 
tion hit home on the need for a 
long-range residential promotion 
program such as Live Better Elec- 
trically. Comparative figures on 
how much was spent to push the 
goods and services of other indus- 
tries and the electrical industry were 
cited. The picture is not very en- 
couraging. The liquor business gets 
more of the disposable income in 
the U. S. than does the electrical 
industry . . . but is there any ques- 
tion about their relative importance 
to the comfort, health and living 
standard of the American people? 

The show ended with a dramati- 
zation of the Live Better Electrically 
seal, bringing it to life with Every- 
town’s typical father, mother and 
son (see illustration), and a run- 
down of the LBE’s fall advertising 
and promotion materials, including 
the new “rate yourself’ ads, TV 
spots, and Publisher’s Auxiliary 
supplement. These will be in utility 
hands by September. 


NEMA Unit Plans 
Push on Dishwashers 


The Household Sink Units Sec- 
tion of NEMA has planned a na- 
tionwide electric dishwasher promo- 
tion for utilities. Reason: Sales in 
*57 are expected to top those in °56, 
when they were 35% ahead of 
1955. This contrasts sharply with 
the rest of the appliance prediction 
picture. 

A special merchandising kit has 
been mailed to 750 executives in 
250 utilities. Kit includes an 8- 
page newspaper supplement, a 
dealer flipover, streamer and con- 
sumer brochure and excerpts from 
successful local dealer promotions. 


(More Selling on page 132) 
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Fluorescent — Incandescent — 
Specialized Lighting . . . most jobs 


bé 97 require not just one but various 
PACKAGE PLAN combinations of these modern 


forms of industrial lighting. When 


L | G H T N G you submit your requirements to 


Wheeler Reflector Company, one 


the efficient, time-saving quote does it. No need to split 


your requirements or to locate 


Way to solve all your sources for each type. One quote! 


One source! One standard of 


lighting requirements quality for over 75 years! 
at one time! 





1 A 
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Wheeler “PACKAGE PLAN" Lighting as installed in plant 
of /TACETIAD ,,. Pioneer in the Nuclear Industry 


duhecler Reflector Company 


DIVISION OF FRANKLIN RESEARCH CORP. 


275 Congress Street, Boston 10, Mass. 


Distributed Exclusively through Electrical Wholesalers 
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choose from three different ways to record load data: 


| o e © 


: both variables on a single both variables recorded on variables indicated and re- 
chart and scale calibration; the same chart, with dual corded on a split chart and 
recorded in inks coded to scale calibrations that read scale . . . ideal for combining 
match dual pointers (for the watts and vars in the most four records of watts and vars 
two-pen model illustrated convenient range for each. that would overlap if all ap- 


above). peared on the same chart. 





Vistributed Exciusively through ciectrical wholesalers 
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Watts and Vars at a glance 
--0n ONE instrument 


The accurate, time-saving way to check watts and vars is to see them 
on the same ElectroniK instrument. One instrument does the job of two 
. .. needs only half the panel space, half the chart paper. 


You can have watts and vars recorded in the way most convenient for 
your particular needs. Both values can be indicated and recorded con- 
tinuously, by a two-pen model. Or, a single-pointer instrument can 
alternately print watts and vars. 


Either way, you’re sure to profit by the accuracy, dependability, and 
serviceability for which ElectroniK instruments are famous, in power 
plants and industrial installations everywhere. Ask your local Honeywell 
sales engineer to talk over your specific application . . . he’s as near 
as your phone. 


MINNEAPOLIS- HONEYWELL REGULATOR Co., [ndustrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


“Eto jg) Honeywell 





Electrical Power Generation.” 
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Johns- Manville 


Duxseal 


in the new handy 
pocket roll 


THE NEW HANDY pocket roll makes 
Duxseal® ideal for small sealing jobs in 
both installation and maintenance work. 
It thereby increases the usefulness of 
your favorite all-purpose sealing and 
caulking compound. 


The NEW pocket roll container allows 


quick removal and replacement of the 
compound. Its ribbon form makes Duxseal 


easy to apply in any amount, large or 


small. 


3 types of Duxseal are now available 


in pocket rolls: 


® STANDARD DUXSEAL is a permanently 
plastic gray-green compound utilizing a 
non-drying, vegetable-oil vehicle. It will 
not corrode metals, plastics, wood, rubber, 
or painted surfaces. It adheres well to all 
common materials. It is non-staining. 


@ TYPE N DUXSEAL has the same properties 
plus higher resistance to bleeding or drip- 
ping at high temperatures. 


* R-100 DUXSEAL employs a resinous ma- 
terial as its vehicle and has the same prop- 
erties. It skins fast to provide an excellent 
paint surface. 


A wide range of other J-M Sealing Com- 
pounds is also available in pocket rolls. These 
are described in sheet EL-85A. Duxseal is 
covered in sheet EL-68A. Write Johns- 
Manville, Box 14, New York 16, N. Y. 


Johns-Manville 


DUXSEAL 
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HEATING & COOLING ELECTRICALLY 


Dallas Mart Installs 105 A.C. Units 


Workmen are shown installing General Electric packaged air condi- 
tioning units in the new $6'2-million Dallas Homefurnishings Mart. The 
job is said to be the largest single applicaticn of horizontal air conditioning 


units in the world. 


The units—there are 105 of them—both heat and cool 434,000 sq ft 
of floor space. Installed in 712, 5 and 3-ton models, they add up to some 


600 tons of air conditioning. 


Big reason for using packaged units was flexibility. 


Individual area 


control is reported better than with a central system. 


West Penn Will Push Heating in ‘57 


Interest in electric home heating 
is picking up in Pennsylvania. West 
Penn Power Corp recently published 
announced plans to push it in 1957. 
Here are the highlights around 
which program is built: 

e Sponsor training meetings for 
dealers and other interested people. 

® Help electric heating dealers 
plan their installations. Assist them 
in advertising, promotion and equip- 
ment sales. 

e Programs for interested groups 
on electric home heating. 

© Conduct cost-of-operation stud- 
ies On existing installations. 

¢ Work with builders promoting 
model homes having electric heat. 

Furnish heating equipment for 
shows and displays, including a spe- 
cial working model of a heat pump. 

® Distribute Home Planning Idea 
Kits featuring electric heating. These 


will go to customers who are build- 
ing or remodeling. 

¢ Publicize electric heating in 
House magazine going to 325,000 
residential customers. 

® Keep builders, architects, elec- 
tricians and other interested people 
informed of new electric heating de- 
velopments through direct mail 
pieces. 


Washer No. 1 Seller 


Top spot in appliance sales went 
to the automatic washer in 1956, 
according to Murry Corp. About 
4% million units were sold. This 
is the first time any appliance has 
replaced the refrigerator as the num- 
ber one national seller. 


(More Selling on page 135) 
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This Pneu-Draulic operated breaker is 


mechanically trip-free for positive protection 
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oe , NS Only in mechanically trip-free 
oat ' sf : breakers are contacts and clos- 
= . ing mechanism completely 
Le ail ; —_* E uncoupled during tripping op- 
ee ; eration . . . enabling contacts 
‘ to open at full speed without 
- 4 restriction from mechanism. 


se _ me nore aS Breakers that are only pneu- 
matically or hydraulically trip- 

Get details on this and other features of Allis-Chalmers free cannot give you this 

breakers. Call your nearby A-C office or write Allis- protection. 

Chalmers, Power Equipment Division, Milwaukee 1, Wis. Pneu-Draulic is an Allis-Chalmers trademark. 


‘ ALLIS-CHALMERS 


4 4 \ 


UILD your substations for today — but plan for 
- tomorrow! It’s easy with A-C unit subs — just 
Allis-Chalimers double-end the sub, or replace the transformer with a 


larger one, or add feeder circuits as the need arises. 
Here’s equipment that’s precision-built and factory- 

" assembled — has convenient installation features like 

Gg aS yo U gro Wa da) : standardized throat connections and easy-to-make bus 

mi - ‘ joints — saves you engineering, time and money. 

aR a out growing pains H And you get quiet, efficient transformers and depend- 

able, safe metal-clad switchgear with fast 5-cycle mag- 

netic air circuit breakers. 


unit substations 


tm oe 
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For details regarding A-C unit substations, contact your nearby 
A-C office, or write Allis-Chalmers, Power Equipment Division, 


Milwaukee 1, Wisconsin. 
ALLIS-C HALMERS for progress in switchgear 
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With load cell connected to hook . . . 


INDUSTRIAL APPLICATION 





. .. and direct reading scale in cab... 


Electric Crane Scale Speeds Weighing 


L. J. LANGEVIN, Industrial Engineer 
Electric Sales Dept, Cincinnati Gas & 
Electric Co, Cincinnati, Ohio 


An electronic scale, installed on 
a large crane, has greatly simplified 
weighing and inventorying of var- 
ious types of steel stock in the Cin- 
cinnati plant of Joseph T. Ryerson 
& Son, Inc, distributors of carbon, 
alloy and stainless steels. Material 
handling is greatly reduced, saving 
both time and money every time a 
load of steel is weighed. The ac- 


curacy of the electronic scale is com- 
parable to that of a good platform 
scale. Calibrated in 10-lb units, it 
handles loads as big as 10,000 Ibs. 
The detecting element consists of 
a load cell, (1) with the strain ele- 
ments connected directly to the 
crane hook. A control cable runs 
from the load cell to the electronic 
measuring equipment in the crane 
cab. An ingenious arrangement of 
pulleys and a cable reel (2) feed out 
and retract the cable as required. 
The cab equipment converts the 


load cell signals to currents which 
give a direct reading in lbs on an 
indicating cyclometer scale. Power 
consumption is about 200 watts. 

Normally, when a platform scale 
is used, the steel must be picked up, 
carried to the scale, unhooked, 
weighed, hooked again, carried 
back to the original location, and 
unhooked. With the new scale, the 
steel can be picked up, weighed, 
lowered and unhooked. In a 750-ft 
by 220-ft plant it produces signifi- 
cant savings in time and labor. 


All-electric Lumber Mill Finds Profit in Wastes 


New uses for lumber waste are an extra bonus for 
all-electric operation at Ivory Pine Co’s Dinuba, Cal., 





I; lumber mill. Ground bark, chips, sawdust, and slabs, 
“Ra 


‘fi 


aiid ~ i wots 


TREATED BARK for home gardeners, raw bark for orchid 
growers, are bagged in program to utilize waste products 
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all once burned as waste, now add to the revenues. 

The four-ft long slabs or edgings are used as gates 
for shipping fruit in freight cars. Chips are sold to 
make fiber board; wood flour goes to the plastics in- 
dustry. A soil conditioner of chemically treated ground 
bark is marketed for potting plants, and mulching. 

Based on earlier experience with steam, president 
Edward P. Ivory chose electricity for its economy when 
building the mill eight years ago. With plans for a 
sawdust drier and new uses for wastes, Ivory expects 
to shut down his waste burner completely, one day. 
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We saved from ‘165 to *225 


“By installing Fusetron Fuses... 
worth of solenoid coils a year 


and reduced down-periods”’ 


ED. O'HATNICK, CHIEF ELECTRICIAN 
FRANK KNEELAND PLANT, UNITED ENGINEERING & FOUNDRY CO. 
PITTSBURGH, PA, 
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Wr. O' Hatuich continues. . .“The solenoids 


on the hydraulic clutches of our horizontal boring mills would 
sometimes stick or slow down when dirt got into the oil. 


‘*‘When this happened, the tap D. C. solenoid coils wouldn’t be 
pulled in far enough so they would burn up. 


“Each coil cost about $15 and with 12 to 18 of them burning up 
every year it didn’t take long for this to add to a considerable 
amount of money. 


*‘And even more costly were the production losses that resulted 
from these shutdowns. 


“With hope of reducing these expenses, we decided to indi- 
vidually protect the 72 solenoids in use with 3/10 ampere Fusetron 
dual-element fuses. 


“In the next 3 years only 2 coils burned up. 


*‘We had other favorable experiences with Fusetron fuses that 
convinced me they can make a plant more effective. 


“That’s why, upon being transferred to our Frank Kneeland 
Plant, I made a study to see where Fusetron fuses can be applied 
to help us reduce operating costs.” 
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Here’s why 
Fusetron dual-element 

Fuses protect solenoids, 
coils and transformers 
against burnout. 


By installing the proper size Fusetron dual- 
element fuse, a solenoid can be protected. The 
Fusetron fuse will not open on the operating 
surge but will open in time to protect, should the 
heavy current continue too long for any reason. 


A transformer or coil, likewise, can be pro- 
tected because the long time-lag of the Fusetron 
fuse permits it to hold all normal current surges 
and harmless overloads—yet it will open to pre- 
vent burnout on any dangerous overload. 


All you need to protect Coils, Transformers or 
Solenoids against burnout is a Fusetron fuse plus 
a fuse block or a BUSS fuse holder. 


On voltages up to 125 the same dependable 
protection can be provided with a proper size 
Fusetron plug fuse or BUSS Fustat. 


FUSETRON FUSES DO MORE THAN 
PROTECT SOLENOIDS AGAINST 
BURNOUT ... They Provide 10 Point 
Protection 1. High interrupting capacity — protect 
against heaviest short circuits. Have proven on tests to 
Open safely on circuits set to deliver in excess of 100,000 
amperes. 2. Protect against needless blows caused by 
excessive heating — lesser resistance results in cooler 
operation. 3. Protect against needless blows caused by 
harmless overloads, 4. Provide thermal protection — for 
panels and switches against damage from heating due 
to poor contact. 5. Protect against waste of space and 
money — permit use of proper size switches and panels, 
6, Protect motors against burnout from overloads. 7. Give 
DOUBLE burnout protection to large motors — without 
extra cost. 8. Protect motors against burnout due to 
single phasing. 9. Make protection of small motors simple 
and inexpensive. 10. Protect coils, transformers and 
solenoids against burnout. 


Write for bulletin FIS. 


FOR LOADS ABOVE 600 AND UP TO 5,000 AMPS 
« « » USE BUSS HI-CAP FUSES! When coordinated with 
Fusetron fuses they will not open ahead of the fuse nearest 


fault. 
Write for bulletin * 


Play Safe! install FUSETRON dual. — ™usTwouTm wames ue 
element Fuses and BUSS Hi-Cap Fuses 


throughout entire Electrical System! Why 


BUSSMANN MFG. CO. Div. of McGraw-Edison Co. 
University at Jefferson, St. Lovis 7, Mo. 


137 









NEW EQUIPMENT 
| | Printing Demand Meters 


The PD-55 printing demand meter has a reported 
capacity of 1,000 impulses per demand interval, up 
to a maximum of 1.5 impulses per second. A built-in 
impulse saver is said to store incoming impulses until 
the operation is complete, then register them. 

Available for 120 and 240 v, at 50 or 60 cps, the 
PD-55 is % the size and % the weight of its predeces- 
sor with 3.5 times the impulse capacity. Manufacturer 
claims there is no accumulative error with respect to 
line frequency and that printing and resetting start 


ce netics 











Outage Locator 


Designed for use on rural cir- 
cuits, the outage locator automati- 
cally transmits a code or voice 
modulated radio signal in response 
to the tripping of an associated re- 
closer. Said to prevent back track- 
ing and cut location time on service 
restoration trips, the unit locates the 
fault without subscriber participa- 
tions and identifies the tripped re- 
closer to the system office. 

Range is reported as 35 miles, 
without directional antenna; power 
to antenna is 15 watts. The unit is 
17 in. high, 6-in. diameter, and 
weighs 9 Ibs. It operates on a 60- 
cps, 105 to 125-v line and draws 
40 w. Accessories include a tape 
playback, battery power supply, di- 
rectional antenna, and automatic 
code typewriter. 

Motrel Inc, Hangar 1, Ryan Air- 
port, Baton Rouge, La. 





Truck-Mounted Crane 


With a rated capacity of 5,000 
lb, this truck-mounted crane is 
available with either horizontal or 
elevating type booms. Boom swing 
is 280 deg. Maximum elevation is 
85 deg. Power for the Truck-crane 
is completely hydraulic, with a 
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power take-off driven pump. 

The Truck-crane unit requires 
only 18 in. of space behind the cab, 
leaves remainder of the body free 
for payload. Control levers on each 
side of the truck permit ground- 
level operation. One lever provides 
forward, reverse, locking, and speed 
control for each power movement. 
Anthony Co, 1750 Baker St, 
Streater, Ill. 





Heavy Duty Clamps 


Parallel groove, heavy duty 
clamps for making small taps from 
large runs are available in three 
models: UP291A26A takes taps as 
small as No. 2 from 266.8 Mcm 
runs; the UP33R26A, as small as 
No. 2 from 400 Mcm runs; and the 
UP33R291A, 2/0 from 400 Mem 
Conductors may be aluminum, cop- 
per, or ACSR. 

Made of cast aluminum alloy, the 
clamps are designed to distribute 
contact pressure over a large area 
to hold cable securely, minimize 
aluminum conductor cold flow. 
Burndy Corp, Norwalk, Conn. 


within 0.5% of interval rating. 
standard models: 
switchboard, at right; and bottom-connected. 
General Electric Co, Schenectady 5, N. Y. 


It is available in 3 
socket-mounted, shown at left; 


Insulation 


Made of flexible straight-weave 
continuous filament glass fabric 
coated with an organic modified- 
silicone resin, the T-9278 insulating 
material is reported to have ex- 
tremely good solvent resistance and 
to approach the heat resistance re- 
quirements of Class “H” silicone 
materials. 

Measured by the short-time, 
0.25-in. diameter electrode method, 
the dielectric strength is said to be 
1,250 v per mil at 1,000 hr., 200 C. 
The material weighs 0.5 Ib per sq. 
yd., is 0.007-in. thick, and has a 
tensile strength of 164 lb per in. 
wide. It is said to have a 10-yr. life 
at 177 C, based on extrapolated 
data, and to have good solvent re- 
sistance after 48 hr. in both toluene 
and a!cohol. Manufacture states 
that it shows no disintegration after 
48-hr immersion in 100 C oil. 
Westinghouse Electric Corp, Box 
2278, Pittsburgh 30, Pa. 


Solenoid Oiler 


The electro-oiler reportedly elimi- 
nates variation in drop feeding and 
is said to permit control of oiling 
for as many as 24 widely separated 
bearings from one central point. 
The oil reservoir feed operates on 
the Jiquid seal principle to main- 
tain a constant level at the sight feed 
valve. The solenoid can be operated 
by a switch or timer or can be 

(Continued on page 141) 
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RANGER 


, 


The Ranger derrick incorporates an expanding 
center leg designed for efficiency and 


ad ” 
safety under heavy loads. Its com- Work Rated” hydraulic derrick 


panion YB pressure digger will Hydraulic pressure digger for normal and 
operate readily under condi- tough “spot’’ digging. 


tions until now thought ination hydraulic nenthied wsined 
impossible. pene m oe 


Hydraulic self storing jacks. 


Rugged body construction designed for tough 
usage, safety and comfort. 


BODY DIVISION 


Spee YORK-HOOVER CORPORATION 


story today! Write for YORK, ARETE. 
Bulletin No. 944. 


CREATIVE ENGINEERING FOR THE PUBLIC UTILITY INDUSTRY SINCE 1892 





TS IN SQ, PLAINFIELD, 
RIDGE, MASS.; PR 
SPRINGS, nye 





N. J.; NEW 


~ u 


In surgery, a life may depend 





99.6% SURE 


... the operation 





is successful 


upon complete electric power 
continuity. That’s where C-D’s 
field-proved performance 

pays off ... no matter what the 
weather or load conditions 

in the community may be. The 
thousands of 'C-D power 
capacitor installations . . . all 
with records of better than 
99.6% trouble-free service ... 
have proven C-D BEST BY 
FIELD TEST in its contribution to 
the high continuity of 

utility service. Consult C-D to 


learn how you can get more for 
your capacitor dollars with C-D. 








CORNELL-DUBILIER 
power-factor 
capacitors 

give you better thanfelePasy 4 


trouble-free service* 





Low dielectric unit stress provides an extra margin of safety that 
results in the ability to withstand higher transient voltages. 
When you buy C-D, you buy premium quality at no extra cost. 


C-D capacitors are impregnated and filled, in hermetically sealed 
containers with non-inflammable, non-explosive Dykanol. In 
addition, C-D’s conservative engineering and design makes pos- 
sible the use of special impregnauts to fulfill even the most exact- 
ing requirements for sub-zero switching operations. 


Extra strength wet process two piece porcelain terminals .. . one 
of the many important reasons why C-D capacitors can point to 
year after year of trouble-free service in coastal areas. 


Another evidence of C-D’s premium quality power capacitor 
service ...atno extra cost ... is the fact that C-D has no “Return 
Material Departinent”. Most repairs are of such a minor nature 
that they are handled on an individual basis. This results in a 
prompt, personalized service impossible where the safety factur 
has been cut in favor of production, weight and size economies. 


Why is it that only C-D power 
capacitors give you assurance of 
complete dependability ?... 

because C-D’s built-in safety factor 
results from the ultimate 

in tried and proven design levels 
coupled with conservative 
production techniques and rigorous 
quality control. For catalog write 
to Cornell-Dubilier 

Electric Corporation, 

South Plainfield, N. J. 

i 


This pole-mounted C-D Capacitor 





installation has been on the job for 


an Eastern utility since 1939 with 


. little or no maintenance. 


*This is an average based on 
reports from leading utilities 
usir g C-D capacitors. 

Many of these reports have shown 


|Solenoid Oiler 


(Continued from page 138) 


| wired across the line of the driving 
| motor to provide automatic opera- 
| tion. 

Oil-Rite Corp, 2375 Waldo Blvd, 
Mantiwoc, Wis. 








Range Finder 


The Range Finder is intended for 
quick and easy measurement of dis- 
tances between 8 ft and 10 ft, espe- 
cially when object or place is inac- 
cessible. The unit has a 6-in. base 
and is easily carried in the pocket. 
It is said to save time and money 
in wire erection and maintenance. 

Operation is based on the coin- 
cidence of two images, one in 
nacural color, the second in strongly 
contrasted gold color. When images 
coincide, operator reads distance on 
a dial. Accuracy is reported to be 
within 2%. 

Edmund Scientific Co, Barrington 
25, N. J. 


Control Indicator 


The Series 1450 instruments are 
designed as pressure and tempera- 
ture indicators, transmitters, and 
controllers. Housed in cases of plas- 
tic impregnated fiber glass, they are 
said to be suitable for use outdoors 
or in corrosive atmospheres. Tem- 
perature range is from —4O00F to 
+1000F; pressure range from 30 
in. Hg vacuum to 5,000 psi. As 
pneumatic receivers, they can ac- 
commodate 3 to 27 psi signals. 

They may be equipped with 
single or dual indicators, single in- 
dicator with dual alarm, indicating 
transmitter, or indicating controller 
with any mode of control. Trans- 
mitter can provide pneumatic, re- 
sistance, or differential transformer 
outputs. The four optional con- 
trollers offered are: 1) wide band 
proportional; 2) wide band propor- 


(Continued on page 142) 





KEARNEY AIRSEAL 


and these 4 simple steps 


372 
JAMES R. KEARNEY CORPORATION, General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 


KEARNEY 


Ce ARR DEL aa le) | 


SASL Ll 


a 


Plants at: ST.LOUIS.» FAYETTEVILLE, ARK. * SHENANDOAH & CLARINDA, IA. 


Ce ee 


# 


give you 


Better Electrical 
Connections... 


trouble-free service 
for years to come! o£ 


CLEAN conductor contact surfaces with 


Kearney Cleaning Brush to completely 
remove oxides and foreign matter from 
between strands. Cleans two sides of 
conductor at once, in half the time. 
There are Kearney Brushes for hand 
and hot-stick use. 


PROTECT cleaned contact surfaces with 


Kearnalex Corrosion Inhibitor. Non- 
hardening, non-flowing, greaseless paste 
... seals out oxidizing agents and mois- 
ture. Will not harm hands or rubber 
gloves; washes out of clothing. In cans 
or tubes. 


SELECT the right Kearney Squeezon Con- 


nector for the size and type of conduc- 
tors, and the kind of connection being 
made. Then select installation tool best 
suited to apply connector, and the prop- 
er die. There is a Squeezon Connector 
for every distribution line connection, 
and easy-to-use Kearney tools for cold 
or hot-line work. 


SEAL—and permanently protect high 


initial conductivity of finished connec- 
tion—with Kearney Airseal. Pliable, 
non-hardening, easily molded; doesn’t 
stick to gloves or hands. Seals out air 
and moisture—especially good for 
blocking galvanic action in bi-metallic 
connections, or those operating in cor- 
rosive atmosphere. In pads or rolls. 


PRODUCTS 


GUELPH, ONT., CAN. 


Control-Indicator 
(Continued from page 141) 


tional plus automatic reset; 3) wide 
band proportional plus automatic 
reset plus derivative; 4) universal 
controller with on-off, proportional, 
differential gap, and reset. 

Fisher & Porter Co, 951 Jackson- 
ville Rd, Hatboro, Pa. 


Screw Couplings 


Tube-Weld 1%4-in. set screw 
couplings and connectors supple- 
ment three available sizes. Fittings 
are one-piece, heavily plated, solid 
steel tube, with large inside working 
diameters. Pre-set and staked screws 
are said to prevent loss of hardware. 
Electric Tube Products, Inc, 
Maspeth, Queens, N. Y. 


Data Transmission System 


Electro-Span is a digital data 
transmission and control system 
which can be used for complete re- 
mote control of power distributing 
stations. A unique meter scanning 
device digitizes voltage, current, and 
power data at remote points and 
transmits it to a central control 
point in code form. System may be 
applied to telegraph circuits, tele- 
phone lines, VHF radio, or micro- 
wave links and is said to be unaf- 
fected by frequency drift, phase 
shift, or transmission distortion. 
Operator at central control can ob- 
serve circuit loads, select and switch 
substation circuits. Readout may be 
on automatic typewriter, chart, 
lamp, punched card or tape, with 
logging at substation and control. 
Bendix Aviation Corp, North 
Hollywood, Cal. 


(More New Products on page 146) 
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STANDARD OIL PRODUCT 


HAS ROLE IN 


HISTORY-MAKING EVENT 


Last December at Argonne National Laboratory, Lemont, 
Illinois, the Experimental Boiling Water Reactor achieved 
its design power level of 5,000 kw. for the first time. The 
lubricating oil in the Allis-Chalmers turbine was Standard’s 
Nonparei. Turbine Oil. 

In a boiling water reactor, live steam is generated in the 
uranium core and piped to the turbine. There is no coal pile 
on the site and no ash heap. The reactor consumes less than 
an ounce of uranium in 24 hours. While the unit is regarded 
as a tool for research, it is now supplying an important part 
of the electrical energy required by this 2,700 man laboratory. 

Near the turbine of this history-making research tool will 
hang a framed guarantee certificate. This document will 
certify that the 350 gallon fill of Nonparen. Turbine Oil is 
guaranteed for the life of the turbine. More than 1,800 of 
these certificates have been issued; the first onc more than 
30 years ago. The guarantee still stands. 

As with every Nonparen. Turbine Oil posites: an 
additional technical service is performed. Standard Oil men 
with engineering training and long experience in lubrication 
work take samples of the oil for analysis twice yearly to make 
sure the oil continues to meet guarantee conditions. In the 


case of Argonne National Laboratory, industrial lubrication 
specialists from Standard Oil's division office in Joliet, only 
a few miles away, do this work. 

Such service as this is available to you from your nearby 
Standad Oil office anywhere in the 15 Midwest and Rocky 
Mountain states. Call there. Or write Standard Oil Com- 
pany, 910 South Michigan Avenue, Chicago 80, Illinois. 


. 


STANDARD 


STANDARD OIL COMPANY 


(Indiana) 





e Safety Switches and e Fusible and Circuit Breaker 
Industrial Circuit Breakers Load Centers 


e Fusible and Circuit Breaker e Power Distribution Switchboards 
Lighting and Power Panelboards and Switchgear 


Basis) 8 Oe as 


e Busways and Wireways 


ECaM e Special Purpose e Control Centers 
High Voltage and Control 
Synchronous Starters 


SQUARE J) COMPANY 
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e Drum Switches e Control Relays 


e Limit Switches 


of Reduced 


Voltage Starters 
e D.C. Starters 


* Electronic and {iia ee 


Electro-Magnetic e Float & Pressure Controls 
Welder Control for Pumps & Compressors 


ECaM 
Magnetic Brakes 


FIELD ENGINEERING SERVICE 


available through Square D branch offices E oe oe ; a 
in all principal United States cities ECaM C ae Resisting ECaM 
...and in Canada, Mexico and England ince o Crane and Mill Contro 


DESIGN LEADERSHIP FOR MORE THAN 50 YEARS 
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YEARS OF 
TECHN 
KnOw-n 
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Safe, swift cable connections with 





ENGINEERED 
FEATURES: 


VARIABILITY 

Fits many cable sizes, reduces number of 
connectors needed for given number of com- 
binations of conductors. 


HIGH CLAMPING ACTION 
U-Bolts clear all conductors by close limits, 
supported by saddles through their full arcs. 
Minimizes bending action, makes U-Bolts 
subject to tensile stress only. 


CABLE END RELIEF 

Allows for distortion in free ends of strands, 
ample room for binding end of stranded 
cable if desired. 


CONDUCTIVITY 


High copper alloy with sufficient contact area 
to insure cooler-than-conductor operation 
under maximum load. 


Available for aluminum or aluminum to copper conductors. 


Excl. Canadian Distributor: W. S. Gerrie & Assoc. Ltd. 
66 Racine Road, Rexdale, Ontario 


WRITE FOR DETAILS AND PRICES TODAY! 


DOSSERT MFG. CORP. 


249 Huron Street, Brooklyn 22, N. Y. 












MORE NEW PRODUCTS 


General Electric Co, Schenec- 
tady 5, N. Y., offers a design 2/50 
completely submersible sump pump, 
reported to be light weight and 
rugged. 


Briscoe Mfg Co, 1055 Gibbard 
Ave, Columbus 3, Ohio, has Bris- 
keat flexible heating tapes with tem- 
perature limit of 900 F. Widths 
offered are from 0.25 to 4 inches 
in 0.125-in. increments. 


Amco Plastic Pipe Co, San 
Leandro, Cal., plastic conduit in 
eight diameters from 0.5 to 4 in. 
Available in 20-ft lengths, it is said 


| to weigh ¥% as much as steel and 


have good physical and electrical 
resistance. 


Federal Telephone & Radio 
Corp, 1000 Kingsland Rd., Clifton, 
N. J., offers a Type FT-VKB di- 
electric test bridge for testing sheet 
plastics, transformer oil, and other 
liquids. Dissipation factor range can 
be extended to unity at power fre- 
quencies with a small adapter. 


Frank R. Cook Co, Denver, 
Colo., has available a self-energiz- 
ing silver-zinc battery, rated 700 w, 
which delivers 20 amp at 28 v or 80 
amp peak for short time. Battery 
weighs 1.75 lb, measures 2x3x5 in. 


Ward Leonard Electric Co, 
Mount Vernon, N. Y., has Bulletin 
60 Dancer Roll rheostats for hold- 
ing relative speeds within specified 
limits on multi-motor drive process 
machinery. 


Homelite, Port Chester, N. Y., 
markets a 3-kw_ gasoline-engine 
generator for floodlights, portable 
electric tools, and emergency stand- 
by service. 


Balteau Electric Corp, Stamford, 
Conn., has a Baltospot 200 portable 
X-ray machine, with a capacity of 
200,000 v, as an all-purpose field 
unit for radiographic inspection. 


Hupp Electronics Co 743 Circle 
Ave, Forest Park, Ill. markets an 
ERX electronic remote switching 


| system that allows more than 1,000 





different codes to be transmitted 


| Over a single 2-way channel. 
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ladders. Every 
movement of Holan’s 
2100 Ladder is con- 
trolled hydraulically. It 
rotates 360°... reaches 


up to 40 feet in the air. 
. + « elevates to 


CORPORATION 





4100 WEST 150TH STREET 
CLEVELAND 11, OHIO 


OTHER PLANTS: GRIFFIN, GA.; PHOENIX, ARIZONA: 
BRANTFORD, ONTARIO 
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CATALOGS—BULLETINS 


® INDUSTRIAL BATTERIES: “So You're 
Going to Buy an Industrial Battery” is 
the title of a 16-page booklet designed to 
help industrial battery buyers select the 
best batteries for their needs. Published 
by Gould-National Batteries, Inc, Tren- 
ton, N. J. 





® RADIOACTIVITY DETECTION: Moni- 
toring systems for the detection, recording 
and warning of airborne radioactivity are 
described in Bulletin AM-57, available 
from Nuclear Measurements Corp, 2460 
N. Arlington Avenue, Indianapolis 18, Ind. 


@® TRUCK BODIES: Two publications de- 
scribe the truck bodies made by York- 
Hoover Corp. Bulletin No. 942 covers the 
model YMR-76 Service Body ; and Bulletin 


941 describes the Model SLW-96 Line 
Construction Body. Write York-Hoover 
Corp, York, Pa. 

@‘FOTOFORM’ GLASS: A brochure, 


“New Developments in Corning Fotoform 
Glass”, details information on four basic 
types of Fotoform glass. It also reviews 
the latest electrical applications of the 
material. Write for EPFF-1 to Staff Sales 
Mer, Electrical Products Division, Corning 
Glass Works, Corning, N. Y. 


® ELECTRICAL RESISTANCE HEAT- 
ING MATERIAL: A 16-page illustrated 
brochure gives complete data on KAN- 


THAL SUPER, a new ultra high-tempera- 
ture electrical resistance heating material 
for continuous use at temperatures to 


2,900 F. Write Kenthal Corp, Amelia 
Place, Stamford, Conn. 
@®CABLE: Power and welding cable 


manufactured by Paranite Wire & Cable 
Division of Essex Wire Corp is described 
in a 4-page brochure issued by the com- 
pany. Write the company at Fort Wayne 
6, Ind. 


@® RESISTORS: Catalog Data 
C-1b gives data on construction, charac- 
teristics, coating, winding, insulation 
identification, mechanical strength, termi- 
nals and brackets of the tubular and flat 
power wire wound resistors manufactured 
by International Resistor Co, 401 N. Broad 
Street, Philadelphia 8, Pa. 


Bulletin 


@® PUSHBUTTONS: 3uttons for lighted 
pushbutton switches are detailed in Data 
Sheet 117 published by Micro Switch Di- 
vision, Minneapolis-Honeywell Regulator 
Co, Freeport, Ill. 


@® RECORDING INSTRUMENTS: Two 
booklets have been issued by Esterline- 
Angus Co. on its recording instruments. 
The first, catalog section 35, covers kva 
and kvar recorders for analysis of sys- 


tem and plant loads; the second covers 
recording ac wattmeters and dc/ac-dc 
(utility) wattmeters of the electrodyna- 


mometer type. Write Esterline-Angus Co, 
Inc, P.O. Box 596, Indianapolis 6, Ind. 


@‘TEFLON’ EXTRUDED TUBING: A 


combined specification sheet and price 
list for Flexite Teflon extruded tubing 
has been released by L. Frank Markel 


& Sons, Norristown, Pa. 

® CONTACT MATERIALS: a Technical 
Data Bulletin (No. CM-901) on clad 
metals, contact materials, and contact 
assemblies has been issued by American 


Silver Co, 36-07 Prince Street, Flushing 
54, N. Y. 





LIFTS LOADS TO 12,000 POUNDS 


If you have big ideas for a derrick, 
the Holan 3700 has the muscles to 
carry them out. Front- or rear- 
mounted, the 3700 lifts loads to 
12,000 pounds... sets and handles 
poles up to 75 feet long. 





YH. HOLAN CcoRPORATION 
4100 WEST 150TH STREET 
CLEVELAND 11. OHIO 


OTHER PLANTS: GRIFFIN. GA.; PHOENIX, ARIZONA: 
BRANTFORD, ONTARIO 
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Start of 
Coil Winding 


Raising Core To 
Vertical Position 
For Coil Stacking 


Assembled Core 
and Coil Unit 


Completed 
Transformer 






ANOTHER HIGH KVA MOLONEY POWER 
TRANSFORMER NOW IN SERVICE 





S6.& 






wMwOLONE Y 


Power Transformers © Distribution Transformers * Load Tap Changing Trans- formers 






Network Transformers * Series Street Lighting Transformers Subway 








SALES OFFICES IN ALL PRINCIPAL CcCiTigs 
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Regulating Transformers * Step Voltage Regulators « Primary Unit Substations * Secondary Unit Substation Transformers 
Transformers ¢ Industrial Dry Type Transformers ¢ Capacitors * Transformers and Inductors for Electronics 


FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONT., CANADA 
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C@. 
AS FLUORESCENT Lamps 
era 


“This kit 





G-E Lighting Layout Kit contains layout sheets; a fluorescent lighting estimator; movable, 
scaled “fixtures”; gummed “fixtures” for your permanent layout; and a lighting design guide. 


helped me 


Mr. Harry K. Flynn of Welch 


Electric Co., 


Urbana, Ohio. 





jobs worth $1,300... all the same day” 


New General Electric “Plan-it-Yourself” Lighting Layout Kit 
can help you sell More Lighting Jobs, Too! 


Mr. Harry K. Flynn of Welch Electric Co., Urbana, Ohio, 
read about the new G-E Lighting Layout Kit... sent for it... 
and put it to work. The next day, he used it to help sell 3 lighting 
jobs totaling over $1,300 worth of business! Here’s how a G-E 
Lighting Layout Kit can help you make more sales, too: 


YOU'LL SELL EASIER because your prospect is in on 
the planning and he helps sell himself. He visualizes his 
lighting requirements more easily. 


YOU'LL “SELL UP”. Your prospect sees why the new 
lighting layout fits his needs, so you can sell him a 
better lighting job . . . and make more profit! 


150 


YOU'LL “CLOSE” MORE SALES. Your prospect okays 
the completed layout and your sale is half closed, even 
before a complete cost estimate is made. 


Get your G-E Lighting Layout Kit from your 
General Electric Lamp Supplier today! 


Or send $1.75 to: General Electric Co., sat Lamp Dept. 
WE-4, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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MANUFACTURERS AND MARKETS 


Rotor Hot Balance Test Pit 
Put in Service by A-C 


A hot balance test pit, constructed to handle tur- 
bine-generator rotors of many sizes, has been placed 
in service at the West Allis Works of Allis-Chalmers 
Mfg Co. 

The pit is considered to be the most modern of its 
kind in the country. It is used for precision balancing 
and overspeeding of turbine-generator rotors under 
' temperature conditions simulating actual operation. 

This test facility is 50 ft long, 11 ft wide, and 18 ft 
deep, and is constructed of massive reinforced concrete 
and steel. It has a 9-ft thick breech-block cover ar- 
rangement with shock-absorbent sections of steel and 
timber. This high-energy-retention construction also 
serves as a sound absorber. 

A 2500-hp, two-speed motor is used to drive the 
test rotor through an eddy current coupling and speed 
increaser. It is capable of rapid acceleration as well 
as accurate speed adjustment. Temperature of the 
rotor is regulated by control of air flow through four 
ventilating fans. 

A control room on the main floor is equipped with 
remote indicating, testing and precision balancing in- 
strumentation. Complete observation and supervision 
of the facility is conducted from this room. Access to 
the generator rotor between test runs is afforded by an 
elevator between the control room and the pit level. 

This picture, worm’s eye view of Allis-Chalmers 





new test pit, shows a 98-ton, 1800-rpm rotor for a 
300-Mw steam turbine-generator being lowered into 
bearings at the bottom of the 18-ft deep facility for 
balancing and overspeeding. 


Westinghouse, I-T-E- Low 
for Dalles Breakers, Bus 


Westinghouse Electric Corp, 
Portland, Ore., with an offer of 
$210,600 was low for furnishing 
circuit breakers for The Dalles Dam 
main generating units No. 9 to 14 
when bids were opened by the Port- 
land District Corps of Engineers. 

I-T-E Circuit Breaker Co, Phila- 
delphia, bid low with $334,290 for 
furnishing bus structures for the 
same units. 

The Westinghouse bid was firm 
and the I-T-E bid subject to adjust- 
ment for labor and materials. The 
equipment must be delivered by Au- 
gust, 1959. 

Westinghouse bid $468,711 for 
furnishing the bus structures. 

Other bidders were: Delta-Star 
Electric division of H. K. Porter 
Co, Chicago, $467,820 for the bus 
structures; Allis-Chalmers Mfg Co, 
Portland, $361,740 for the circuit 
breakers; and General Electric Co, 


Portland, $276,679 for the circuit 
breakers and $465,845 for the bus 
structures. 

Delta-Star, Allis-Chalmers and 
General Electric bids were all sub- 
ject to adjustment for labor and 
materials. 


Blaw-Knox to Supply 
Soot Blowers for CEI 


Vulcan soot blowing equipment 
made by Copes-Vulcan Div, Blaw- 
Knox Co, Erie, Pa., will be used 
with a new super-critical-pressure 
steam generator to be installed in 
the Avon Station of Cleveland Elec- 
tric Illuminating Co. 

The order includes two Selective- 
Sequence control panels, T-3-E long 
retractable soot blowers, RW-3-E 
wall deslaggers, and air preheater 
cleaning controls. Blowing medium 
will be air with emergency steam 
stand-by. 

The twin-furnace, Monotube-de- 
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sign steam generator, to be built by 
Combustion Engineering, Inc, will 
have a capacity of 1,715,000 Ib per 
hr at 3,950 psig. Expected heat rate 
will vary from 8,630 to 8,603 Btu 
per kwhr depending on the feed- 
pump drives in service. 

Turbine throttle steam conditions 
are designed for 3,500 psig and 
initial temperature of 1,100F with 
reheat to 1,050F. 


$500,000 Research Center 
Started by Rome Cable 


A $500,000 research center will 
be erected by Rome Cable Corp at 
its main plant in Rome, N. Y., ad- 
vises A. D. Ross Fraser, company 
president. 

The new center, a 121-ft square 
building with a total floor area of 
25,600 ft, is expected to be com- 
pleted by November. Approximately 

(Continued on page 154) 
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GENERATOR LEADS were one of the first applications con- 
sidered in developing silicone-rubber cables. These G-E 


ADVERTISEMENT 


Breaking the 


TEMPERATURE 
BOTTLENECK 


The story of General Electric 


silicone-rubber generator leads are in use at the Washington 
Water Power Company’s Cabinet Gorge generating plant. 


Several years ago, electrical en- 
gineers in generating stations and 
in industry were faced with what 
was virtually a bottleneck in the 
use of high-temperature equip- 
ment. They had already obtained 
greater equipment capacity and 
reliability through the development 
and rapid adoption of Class H in- 
sulation for generators, trans- 
formers, motors, and switchgear. 
(For example, windings on Class 
H insulated motors could with- 
stand an operating temperature of 
180 C. Switchgear was available 
for operation at 85 C to 100 C). 

But, in many cases, this capacity 
could not be fully utilized, and the 
reliability was partially negated, 
by the cables then available. These 
cables, which had a maximum per- 
missible copper temperature of 70 
to 85 C, could neither carry the 
load nor withstand the tempera- 
tures of the equipment to which 
they were connected. 

A number of electric utilities de- 
veloped temporary solutions, such 
as locating copper connections on 
transformers and switchgear in re- 
mote spots away from the heat. On 
motors, cable connections were 
stripped of their regular insulation 
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and rewound with hand-applied 
Class H insulation. 

Developing new insulations 
To find an answer to the problem 
of high temperatures G-E engineers 
continued their search for new in- 
sulations. Although asbestos and 
glass had excellent high-tempera- 
ture qualities, their low dielectric 
strength was a drawback — espe- 
cially in applications above 600 
volts. 

As part of their continuing 
search, General Electric engineers 
tested a form of silicone—silicone 
rubber. Investigation showed that 
silicone rubber glass tapes pos- 
sessed excellent qualities. Further- 
more, these tapes could be applied 
to cable by the same economical 
methods as conventional tapes of 
varnished cambric. 

The result? A new cable in- 
sulated with silicone-rubber-coated 
glass cloth was developed. Because 
of its outstanding mechanical and 
dielectric advantages one of the 
first applications was its use as 
high-temperature generator leads. 
(See Fig. 1.) 

New silicone-rubber cables with 
extruded insulation were also devel- 
oped for other applications — for 


silicone-rubber cable 


Fig. 1: DIELECTRIC PROPERTIES OF 
SILICONE-RUBBER GENERATOR CABLE 


Typical test results obtained on a 
single-conductor, 2500 MCM, 15 kv 


Sail 


power and control circuits. These 
cables are rated at 125 C conductor 
temperature for service up to 15 kv 
for tape types and 5 kv for ex- 
truded types. 

Thus, General Electric achieved 
another first with these cables that 
are proving especially valuable to 
plants where thermal bottlenecks 
prevent full use of equipment or 
where space is limited. 
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IN 75 YEARS, power cable technology 
has progressed from the Edison Tube of 
1881, shown being installed in New York 
City, to today’s G-E silicone-rubber cables. 


Economic considerations 


Silicone-rubber cables offer many 
economic advantages due to their 
greater current-carrying capacity 
(see Fig. 2 below). First, they can 
be installed in existing ducts and 
conduits, thereby reducing first 
costs. Second, the high-current 
leads require less space on new jobs 
—and future expansion need not 
involve extensive renovation. Fur- 


‘Fig. 2: COMPARISON OF 
CURRENT-CARRYING RATIOS 


Varnished cambric vs silicone rubber cable. 
Based on 9 cables in duct bank, 100% 
load factor, 25 C earth, open-circuit sheath. 


AMPS. Cobles rated in oir — 
2166 Ames Ambient temperature 40 C 

2 2000 
: 1600 
i 1200 
= 

. 800 
: 

3 400 
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thermore, silicone-rubber cables in- 
crease the reliability of your entire 
electrical system because the weak 
link of low-temperature cables has 
been removed. The recurrent ex- 
pense of replacing burned-out cable 
is minimized—an important factor 
where hot spots (around furnaces, 
steam pipes, and other sources of 
high ambients) are problems. 


Free booklet offered 


General Electric has prepared a 
new booklet containing complete 
information on the new silicone- 
rubber cables. You can obtain your 
copy by writing for Silicone-rub- 
ber Wire and Cable to Section 
W178-427, Wire and Cable De- 
partment, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


BINDER TAPE 





i 5 
PHOTO SHOWS termination of 2500 MCM, 
15 kv silicone-rubber-insulated cable in 
Con Edison’s Hell Gate generating station. 


Stress cone is completed on cable at left 
—in process on cable at right. 








inorganic high-temperature 
fibrous tape 


INSULATION BRAID 


Colored 
glass 


CONDUCTOR 
Copper 


Silicone 
rubber 


INSULATION 
Silicone rubber-coated gioss tapes 


Meta! tapes 





TAPE ARMOR 
Asbestos and Galvanized 
glass steel 


and 


TYPICAL CONSTRUCTION OF SILICONE-RUBBER CABLES. (Top)—Power cable withstands 
high temperatures in wet and dry locations, exposed or in conduit. (Center)—Generator 
cable used for high-current generator leads. (Bottom)—Control cable, used for control or 
signal circuits in wet and dry locations, withstands flame and constant high temperatures. 





mcm 3000 MCM 
CABLE SIZE 
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@rapo GALVANIZED |. 
STEEL STRAND 


PERFORMANCE 


For dependable performance . . . in- 
sist upon Crapo Galvanized Steel 
Strand. Superior tensile strength, 
combined with long-life, ruggedness 
and workability, makes Crapo 
Steel Strand first choice for guys, 
messenger and overhead ground 
wire. 

The famous @rapo galvanizing 
process provides dependable pro- 
tection for the steel, prolongs the 
expectant life of the strand. 


@ Low maintenance 
cost 

@ Laboratory tested and 
controlled quality 

@ Meets highest 
quality standards 

@A size and grade for 
all practical needs 

@ Contact your Crapo 


noes NA 
TEEL & WIRE_CO., INC. 
Muncie, jana 












Don’t Get Lost... 


If you change your address, re- 
member to wire us in. We can’t 
get your copies of Electrical 
World to you promptly if we 
don’t know where you are. It 
will prevent other important 
mail from going astray if you 
give your local postmaster the 
word, too. He’ll thank you, we'll 
thank you, and you'll thank 


yourself. 
Send your old and new address to: 


Subscription Department 


ELECTRICAL WORLD 
330 W. 42nd St., New York 36, N. Y. 
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$500,000 Research Center 


(Continued from page 151) 


50 employees will man the three- 
story glass and brick structure under 
the direction of Rudolph Schatzel, 
vice president and director of re- 
search. 

The research center will feature 
a complete pilot plant so that ex- 
perimental production runs can be 
made without interrupting the nor- 
mal production activities within the 
plant. An outdoor area for “weather 
testing” cables will be included. 


Dow Corning Discontinues 
Sale of Silastic Tape, Cloth 


After developing, introducing and 
raising a product to profitable ma- 
turity, Dow Corning Corp, Mid- 
land, Mich., is giving it up. “It’s too 
popular,” is the reason, according 
to C. A. Doremire, manager, Elec- 
trical Sales. 

The product is Silastic Type R 
and RG tape and cloth, a glass cloth 
coated with semi-vulcanized silicone 
rubber. It was originally designed 
for use as a resilient, high-tempera- 
ture cure-in-place insulation for 
motor coils. Other uses include 
flexible heating elements and curing 
blankets. 

Doremire continued, “In order 
to concentrate on the development 
and production of raw _ silicone 
products, we have encouraged its 
manufacture by other competent 
companies.” These companies cur- 
rently include: 

Continental Diamond Fibre Div, 
Budd Co, Inc, Valparaiso, Ind.; 
Permacel Tape Corp, New Bruns- 
wick, N. J.; Quaker Rubber Div, 
H. K. Porter Co, Philadelphia, Pa. 


Leeds & Northrup to Build 


Computer for Florida P&L 


Leeds & Northrup Co received a 
contract to build a dispatch com- 
puter for the Florida Power & Light 
Co. The computer will be installed 
in Miami and will be coordinated 
with the L&N “Area Control” 
placed in service in July 1955. 

The new computer will be de- 
signed to supplement this “Area 
Control”. Operating with the present 


equipment, the computer is reported 
to automatically and continuously 
provide the economic loading for all 
normal system conditions in com- 
plete, closed-loop control on the 
Florida system. It will automatically 
include the effect of incremental 
transmission losses and effectively 
extend incremental economic load 
control to 10 generating stations 
and practically 100% of FP&L 
generation. 


Peak Set in 3-Month Sales 
by GE, Earnings Up 16% 

During the first three months of 
1957, General Electric Co set new 
first-quarter records in both sales 
and earnings, Ralph J. Cordiner, 
president, announced. Sales billed, 
he said, amounted to $1,048,850,- 
000, an increase of 11% over the 
previous first-quarter record of 
$946,458,000 set in 1956, and a 
26% increase over the first quarter 
of 1955. 

Cordiner reported net earnings 
for the quarter of $64,006,000, up 
16% over comparable 1956 earn- 
ings of $54,962,000, and 22% 
higher than first-quarter 1955 earn- 
ings. The earnings were equivalent 
to 73 cents per share of common 
stock and 6.1 cents per dollar of 
sales as compared with 63 cents per 
share and 5.8 cents per sales dollar 
for first quarter 1956, and 6.3 cents 
per sales dollar in the first quarter 
of 1955. 


Stainless Steel Consumption 
for Machinery, Appliances 


In the electrical machinery and 
equipment industry consumption of 
stainless steel rose to 19,728 tons 
in 1956, according to the American 
Iron and Steel Institute, New York. 
This consumption is a 120% in- 
crease over the 1955 amount of 
8,953 tons. 

Stainless steel shipments in 1956 
to manufacturers of machinery, in- 
dustrial equipment and tools totaled 
56,936 tons, up 38.6% from 41,103 
tons in 1955. 

Together, these equipment and 
machinery manufacturers consumed 
76,664 tons of stainless steel in 
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1956, an increase of over 50% 
from 1955. 

Shipments of the steel for ap- 
pliances, utensils and cutlery totalled 
44,413 tons in 1956. This amount 
is a 7.8% decrease from the 1955 
amount. 

Total stainless steel shipped in 
1956 was almost 687,700 tons, 
about 1,250 tons more than in 1955. 
Total SS produced was more than 
1.21 million tons or almost 50,000 
tons more than in 1955. 


U. S. Aluminum Production 


Primary aluminum production in 
the United States in March totalled 
135,733 tons, according to the 
Aluminum Association, New York. 
This production was an increase of 
about 16,670 tons over February 
but a decrease of about 10,160 tons 
from March, 1956. Total produc- 
tion for the year through March 
amounted to 401,822 tons, a de- 
crease of about 17,230 tons for the 
corresponding period in 1956. 


M&M BRIEFS 


Cerro de Pasco Corp, New York, is 
studying plans for a 750,000 kw 
hydroelectric development at Man- 
taro Bend, Peru, in conjunction with 


a Peruvian alumina reduction plant. | 


Hydro development capital 
would be approximately $200 mil- 
lion. 


Garcy Lighting Div. of Garden City | 


Plating & Mfg Co, Chicago, will be 


producing commercial lighting fix- | 


tures in a 70,000 sq ft plant, re- 
cently purchased at 2501 North 
Ashland Ave, Chicago. 


Radio Corp of America, Har-ison, | 


N. J., is using the name RCA Elec- 
tron Tube Division for its Tube Di- 
vision, to define more precisely the 
type of products manufactured and 
merchandised by the Division. 


Du Mont Laboratories, Inc, Clifton, 


N. J., has an automatic “dial-direct” | 


mobile two-way radiotelephone sys- 
tem. Phone calls to-and-from ve- 
hicles are reportedly relayed, un- 
attended, through local telephone 
systems. 
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roe) ROSION... 


always 


costs more 


than PAINT 





Corrosion always costs much more than would the necessary 
amount of paint to prevent it. Now, more than ever, you can 
‘realize tremendous savings in corrosion control with Sipes 
Tower Finish Gray No. 280, a new one-coat corrosion resistant 
paint for transmission towers, sub-station structural steel, 
woven wire fencing and other similar exterior metal surfaces. 
Tower Finish Gray No. 280 is a full-bodied, rust-resisting coat- 
ing formulated specifically to render long and durable per- 
formance at little more than half the cost of comparable 
competitive finishes. Exhaustive laboratory tests and actual 
field tests indicate that it will out-perform competitive products 
costing ALMOST TWICE AS MUCH. 


Eliminate your cost on corrosion — minimize your costs on 
its prevention. Specify Sipes Tower Finish Gray No. 280 for 
your next maintenance project. Compare its performance and 
cost with what you are using today. You'll be convinced .. . 
paint costs far less than corrosion. 


WRITE FOR SIPES TOWER GRAY BULLETIN TG 280 


Gp 


INDUSTRIAL DIVISION 


Reg. U.S Pot. OF 





‘which are you 
paying for? 


PITTSBURGH 16, PENNSYLVANIA 


oe 


James B. SIPE AND COMPANY 
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fits all poles 64 to 16 inches in diameter! 


New Hub-Mount* takes all EEl-NEMA Transformers 
3 kv to 167 kv in one, two, three combinations 


The new Hubbard Hub-Mount brings an entirely 
new approach to single pole mounting of distribu- 
tion transformers. It saves you money by eliminat- 
ing platform construction with its carpentry and 
maintenance costs. If you are now using single 
pole mounting equipment, Hub-Mount will cut 


your inventory because one item fits all the poles 
normally used in this type of application. Your in- 
stallation costs will be reduced because the Hub- 
Mount can be quickly installed by one man, and 
it is completely salvagable. For the complete Hub- 
Mount story write for a copy of bulletin P-357. 





1. HUB-MOUNT assembly is made up of 1, 2 
or 3 mounting boxes and quarter plates plus 
4 turnbuckle-type bolts. Connecting bolts are 
fabricated from Cor-Ten steel for long service 
life. In tests, Hub-Mount has supported more 
than three times the weight of three 167 kv 
transformers without any visible deformation! 





4. MOUNTING. Hub-Mount is lofted to the 
pole, hung from one lag screw driven into the 
pole at the desired height. This leaves the 
lineman entirely free to complete the installa- 
tion, by connecting open turnbuckle bolt to 
quarter plate, Lineman makes his installation 
from one point on the pole! 





Working scale model demonstrates ease of assembly! 





2. GROUND ASSEMBLY. With so few parts, 
assembly is simple, trouble-free. Left hand 
bolt threads and nuts are color-coded to 
speed assembly by eliminating trial and error. 
Hub-Mount’s all steel design eliminates car- 
pentry, periodic maintenance present in piat- 
form construction, 





5. FINAL ADJUSTMENT. Wrenching down- 
ward on the hex section completes installation. 
When installed, Hub-Mounts work in com- 
pression, are not loosened by pole shrinkage. 
The weight of the transformers causes the 
Hub-Mount to bind on the pole, thereby main- 
taining a tight grip. 


7. WRENCH CLEARANCE. Note wrench clear- 
ance at maximum adjustment on 16 inch pole 
diameter. 


*Patent Pending 


) 





3. GROUND ADJUSTMENT. Turning down- 
ward on hex section of turnbuckle bolts ad- 
justs size of Hub-Mount to pole diameter at 
the point of instaliation. Hub-Mount has only 
four points of adjustment. By adjusting three 
of them on the ground, it is only necessary for 
the lineman to wrench at one point on the pole. 





6. READY FOR TRANSFORMERS. This 
simple, flexible arrangement accommodates 
all EEl-NEMA transformers from 3 kv to 167 kv 
in combinations of one, two or three. Hub- 
Mount’s exciusive design places no reliance 
on welds, which work in compression, do not 
govern available strength. 


Sold exclusively through Electrical Distributors 


HUBBARD 


AND COMPANY 


Pittsburgh 1, Pa. 
Chicago, III. 
Oakland, Calif. 

Piano (Dallas), Texas 





SUPPORTS FOR CABLE 
AND TUBING PASS 
“THE ACID TEST'— 


THE APPROVAL OF DESIGNERS, CUSTOMERS, AND USERS 
WHO SAY: “Well laid out and engineered.” “Nicer and sturdier.” 
“Quick and easy to install.” “Boy, does that ladder look good!” 
“We're ordering more.” “For my money, I'll take P-W Supports 
anytime.” “Thanks, for good delivery.” 


P-W offers the latest in support systems—expanded metal, 
ladder, or solid—which are interchangeable as required. 
Comes in 3”, 6”, 9”, 12”, 18”, and 24” widths, in 1’ multiples 
from 1’ to 10’, 12’ and 16’ lengths. Can be purchased in two 
ways: (1) in certain standard ‘engths, or (2) in various 
lengths, which, together with P-W’s Extension Connectors, 
eliminate all field cutting. Adjustable Horizontal and Riser 
Connectors give the greatest flexibility and meet all changes 
in direction and elevation. P-W’s Channel Connectors, with 
drive rivets, provide not only a quick connection but good 
electrical continuity. 


Our pre-cut system provides the greatest savings in material 
and installation time—waste is eliminated and the various 
parts assembled without field cutting. Send us your drawings 
and we will take off bill of material. When order is placed, 
we mark up drawings or reproducibles with catalog numbers. 
Same numbers are placed on items at time of shipment to 
facilitate field erection. P-W Twist-Rack is available to sup- 
port trough or ladder. 


Join our ever-growing list of outstanding and 

satisfied customers. The first step is to write today 

for our catalogs. Let our engineers help you! 
Duncan & Melrose Sts., 


P-W INDUSTRIES, INC. rvictsmic's'r 


Representatives throughout country to serve you! 





Georgia Power Installs 
Steel Poles at River 


First tubular steel H-frame struc- 
tures supported by guys have been 
installed at a river crossing by 
Georgia Power Co. The two novel 
structures, originally designed for a 
230-kv line (EW, Jan. 14, 1957, 
p 56), each carry two 115-kv cir- 
cuits. 

Each structure has two tubular 
steel poles consisting of a 35-ft and 
45-ft section bolted together. At- 
tached to the poles with flexible 
shackles is a 40-ft long crossarm. 
The poles are pivoted on concrete 
foundations, and 12,5-in. guys 
stabilize each structure. 

The structures, positioned 775 ft 
apart, support six 397,500 cir mil 
26/7 ACSR conductors and two 
?,-in., 7-strand steel shield wires. 
Phase conductors are spaced about 
8 ft apart across the arm and are 
pulled to a maximum tension of 
5,550 Ib, under light loading condi- 
tions. Shielding angle is 38 deg. 

Tubular steel structures were in- 
stalled at the river crossing to pro- 
vide a permanent structure of 
sufficient height to meet clearance 
requirements. Remaining portions of 
the two 115-kv circuits are carried 
on single-circuit wood H-frames. 


Jersey Utility Gets Land 


Public Service Electric & Gas is 
acquiring a 120-acre site near Tren- 
ton (N. J.) for initial construction 
of a 300,000-kw turbine-generator. 
Work on the $72.5-million project 
will start this year for 1960 com- 
pletion. 
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To obtain maximum reliability and economy ... 


D. P. & L. Installs Six 1000-hp 
General Electric Boiler Feed Pump Motors 





Six new General Electric Boiler Feed Pump 
Motors at Delaware Power & Light Company’s 
Delaware City Power Station help provide pow- 
er and steam for a new petroleum refinery with 
the largest initial capacity ever built. These G-E 
motors help generate up to 1,500,000 pounds 
per hour of superheated steam at 1,300 psig to 
provide Tidewater Oil Company’s huge Dela- 
ware Flying ‘A’ Refinery with both electricity 
and process-steam required to refine 130,000 
barrels of crude oil per day. 


New General Electric boiler feed pump mo- 
tors help provide the reliability and economy 
needed in Delaware City Power Station’s boiler 
operation. These motors utilize a new bearing 
system to reduce maintenance. New ventilation 
system permits close motor mounting, improves 
employee comfort. Revolutionary Polyex® in- 
sulation system lengthens motor life up to 
100%. Improved rotor and stator and new 
acoustic treatment provide reliable, continuous, 
quiet operation. 


Progress /s Our Most /mportant Product 
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ELECTRIC 
DRIVES 
FOR THE 
ELECTRIC 
INDUSTRY 


Where electricity is generated, 


electric drives give top performance 


... here’s why 





New General Electric Boiler Feed Pump Motors 
swum are acoustically treated for quiet operation 


FOR THE 


ELECTRIC §=—@ For improved employee comfort and efficiency, new General Electric 

INDUSTRY Boiler Feed Pump Motors are sound-engineered for quiet operation. 
New rotor and fan design cuts aero-dynamic noise. Unique rotor and 
stator pole slot combinations reduce magnetic noise. A new, acousti- 
cally treated top hat muffles operating noise to reduce the high- 
pitched whine often characteristic of large, high-speed boiler feed 
pump motors. 


FOR MORE INFORMATION on G.E.’s new, quiet-operating boiler feed 
pump motors, write Section 882-2, Medium A-C Motor and Gener- 
ator Department, General Electric Co., Schenectady 5, N. Y. 


REMOVABLE TOP HAT is designed with a 
series of chambers and baffles which can 
be lined with layers of sound absorbing 
materials. Motor noise is channeled up into 
top hat where it is dissipated by acousti- 
cally treated panels. 


IMPROVED ROTOR manufacturing tech- 
niques and new fan design of General 
Electric's boiler feed pump motor reduce 
operating noise at the source. Air deflectors 
at each end of rotor smooth air flow for 
further noise reduction. 
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MANAGEMENT NEWSLETTER 


ELECTRICAL BUSINESS OUTLOOK 


Electrical World 
APRIL 29, 1957 
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Electric companies plan no capital spending cutbacks in the near future despite 
vexations that tight money conditions may impose. This is one conclusion 
drawn from a McGraw-Hill Dept of Economics’ survey completed last week. 


This year’s plant and equipment expenditures will be 26% above 1956, electric 
company interviewees say. Their answers, taken in the midst of last month’s 


economic climate, bolster a preliminary survey made last November, which 
indicated a 25% increase. 


Combined expenditures for gas and electric utilities will hit $5.9 billion in 1957, 
the McGraw-Hill survey reveals. This would be a 22% gain over last year for 
the two industries. (Gas expenditures will account for 16% of the increase.) 
Preliminary plans indicate their combined outlays will reach $5.8 billion in 
1958; $5.2 billion in 1959; and $5.1 billion in 1960. These figures for the 
future are traditionally on the conservative side. 


No let up in the capital goods boom is yet in sight, either. Business expects 
to spend $41 billion on new plant and equipment this year—12% more than 
last year—and already has plans to spend $34.8 billion in 1960. 


Some big energy consumers are laying particularly ambitious plans. Chemical 
processors and petroleum refiners now plan to spend more in 1960 than they did 
during last year’s record building spree. And spending is almost always pushed 
higher as construction dates grow closer. In rubber and electrical machinery 
industries building plans now in the works for 1960 already top this year’s. 


Heavy spending on capital equipment is needed to gear industry for production 
of a rash of new products that will be coming on the market over the next four 
years, and to expand capacity in line with projected sales increases. Manufac- 
turers now expect that in 1960 as much as 10% of their sales will be in products 
not now in existence. Spending on research and development, which shot up 
from $4.8 billion in 1955 to $6.1 billion in ’56 and will probably run around 
$7.3 billion this year, backs up new product expectations. 


Industrial capacity will increase about 6% this year if expansion plans go 
through as expected, and will be up another 9% by 1960. Most extensive plans 
show up in the electrical machinery, nonferrous metals, chemicals, and metal- 
working (excluding autos) industries. Manufacturers project a 6% sales in- 
crease this year and a 19% increase during the 1957-60 period. 


The Outlook for Industrial Production 


Estimated 


al 


Index 1947-49 —= 100 
Seasonally Unadjusted 
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OUTPUT | 
Week ended April 20, | 
11,485,000,000 Kwhr | 


Up 5.4% 
Per Cent Change From Previous Year 
Apr.6 Apr.13 Apr. 20 | 

Se ics... + 7.8 7.1 5.4 | 
New Eng. ........ + 52 t52 5 1.1 | 
Mid. Atlan. ....... 6.1 +47 1.6 | 
rr 9.1 +6.7 Tt 3.0 
West Cont. ....... +118 8 49.5 + 71 
Southeast ......... +75 74 5.4 
South Cent. ....... + 99 +93 +119 
Rocky Mount. ..... + 7.1 72 +88 
Pacific 

Ee +42 495 +109 

Pe eres desene + 7.7 +7.8 +10.9 


Seasonally Adjusted Index 227.7 
Week Ago 231.4 
Year Ago 215.7 


Atomic Energy Commission requirements— 
1,150,000,000 Kwhr (Electrical World 
estimate). Excluding AEC, output increase 





























was 5.8%. 
Latest Preceding Annual 
Month Month Year Ago Change % 
Cape oa i Cis oss Feb. 121.33 121.20 115.59 5.0 
Peak—Class 1 Systems. } million kw..... Feb. 98.8 103.8 94.2 4.9 
Estimated Dec. '57 Peak \ 114.5 113.3 0.4 
Production—billion kwhr............... Feb. 48.67 55.50 47 .99 1.4 
Nh ss eek cad a Abe aw es Aa 9.98 10.19 10.63 — 6.1 
WME a dh a's Seeded Rcnwie eae: cabs 38.69 45.31 37 .36 3.6 
Sales—billion kwhr... 2... .......0005 Jan. 49.15 47 .46 46.32 6.1 
Ia ss ocd Lies wi wed caves: 14.44 13.22 13.45 7.4 
CN yas eS aaa oS 7.54 7.34 7.00 Fir 
NOINGN 5 ds ceiddikie's wn dc agile ooseacn 24.68 24.44 23.60 4.6 
OPEC PF Oy POC PE 2.49 2.47 2.27 9.7 
: Fuel Consumption... ... cs ccccccccescees Feb 
Coal—million tons..............-. 13.21 15.98 13.44 -— 1.7 
Oil—amillion barrels............... 6.96 9.90 7.10 — 2.0 
Gas—nillion cu ft... ............. 83.24 74.77 67 .81 22.8 
Net Income Class A & B Co’s—million........ Jan. 123.86 132.82 126.58 2.3 
Residential Customers—amillions.......... 12 mos. 45.81 45.71 44.50 aw 
Revenue per kwhr................ ended 2.59¢ 2.60¢ 2.64¢ - 1.9 
Avg kwhr per customer............ Jan. 31 2,985 2,969 2,778 7.3 
erg GIT, 0 sok ak $77.31 $77.19 $73.34 5.4 
e . 7 
Business Statistics . . . 
Indexes: 1947-49 = 100 
FRB Industrial Production........... Mar. 148 147 143 $.5 
ENR Construction Cost............. April 148.7 148.6 143.2 3.8 
BLS Cost-of-living................. Mar. 118.9 118.7 114.7 3.7 
New Orders for Machinery (1950 =100)..... Feb. 158 152 161 -— 1.9 
NEMA Sales 
Insulation materials............... Feb. 146 154 163 —10.4 
Electric appliances................ 94 96 109 —13.8 
Wholesale prices................. Feb. 
Motors and generators........ 140.2 140.2 126.6 10.7 
Transformers and regulators... . 146.6 146.6 131.2 11.7 
Switchgear and fuses......... 164.4 164.4 147.5 11.5 
GNP—annual rate—$ billion........... 4th Qtr. 423.8 413.8 397.3 6.7 
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Electric utilities had no new security offerings last week. This is the first time 
it has happened since the start of the year. However two issues are expected 
this week. First will be the 300,000 common share offering of Portland General 
Electric Co and the other a $25 million debenture issue of the British Columbia 
Power Commission. 


Electric utility offerings are heavy in the second quarter. More than $620 mil- 
lion has been scheduled of which $495 million will be in debt, $106 million 
in common and one in preferred stock, Irving Trust Co has reported. This will 
mean that about $1.4 billion of new securities will be sold in the first six months 
of 1957, representing 60% of the year’s expected financing. ' 


Security offerings are well spaced at the moment. So reports Irving Trust Co 
in releasing its “Financing Calendar” for April 15. No serious conflicts have 
yet developed. May and June are well filled, particularly in the third week in 
May and the first week in June, the bank has pointed out. 


Rights offering is “quite satisfactory.” So reported officials of Black Hills 
Power & Light Co in the offering of 34,377 common shares at $22 a share. 
Stockholders subscribed to 29,240 shares under their pre-emptive rights. 
Another 14,781 shares were subscribed to under additional rights. This made 
a total of 44,021 shares which was equal to 128.1% of the shares offered for 
sale . . . Colorado Central Power Co reports that 68,772 shares, or 93%, of 
its offering of 74,175 common shares were taken by stockholders at $22.50 a 
share. Balance of 5,403 was sold by an underwriting group headed by the 
First Boston Corp. 


A $165,000 a year rate increase won by Public Service Co of New Hampshire. 
Authorization was received from the public service commission after company’s 
request to withdraw its petition for a $600,000 a year advance in rates was 
granted by the PSC. Action resulted from a change in the commission rules 
relating to the accounting treatment of the effects of accelerated depreciation. 


Rate specialist wanted. Cushing, Okla., Electric Light Dept is planning to 
retain the services of a rate specialist preparatory to launching study of a plan 
to reduce electric rates. 


A state power commission authorized to build dams, operate hydro plants, and 
sell and distribute electricity would be established by a bill now before the 
Oregon legislature. Commission would be authorized to issue general obliga- 
tion bonds up to 6% of assessed valuation of the state. 


An appropriations bill amendment designed to encourage industry to locate in 
the state by enabling power companies to sell electricity more cheaply to indus- 
trial customers has been agreed to by the South Carolina Senate. 


Recent wage settlements. Utah Power & Light Co and IBEW agree to 2 5% 
wage increase and a change in the wage progression schedules for non-exempt 
employees from a five-year progression to a four-year progression by the elimi- 
nation of the first year, or first “step.” . . . Virginia Electric & Power Co and 
IBEW sign two-year contract providing a 5% wage increase and a re-opening 
clause at the end of one year on rates of pay only. 


“Monopoly Power as Exercised by Labor Unions” is the title of a new booklet 
just released by the National Association of Manufacturers. Leo Wolman, 
Columbia University and chairman of the study group which put the booklet 
out, said: “Unions now occupy a dominant position in the economic life of 
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MANAGEMENT BULLETIN continved 


ACQUISITIONS 


CONSTRUCTION 


LITIGATION 


NEW BOOKLETS 


the U. S. and are reaching out for political dominance as well. It is the duty, 
therefore, of every citizen to review—without malice, without prejudice, but 
with an objective eye—the present status of organized labor and the power 
exercised by union leadership and to reflect where this growing accumulation 
of power will take us if it continues on its present course.” For copy, write 
NAM, 2 East 48th St., New York 17; cost 25¢ a copy. 


Interstate Power Co is seeking Federal Power Commission approval to buy the 
Kansas City Power & Light Co’s Peoples Gas & Electric Division (18,624 
electric and 13,294 gas customers) for a base price of $16,150,515. Interstate 
Power also asks authorization to issue $20 million bonds and to issue sufficient 
number of new shares to net around $9 million. Proceeds will be used to retire 
bank loans; to pay for KCP&L’s properties; to redeem outstanding bonds of 
Northwestern Illinois G&E previously acquired by Interstate, and to finance 
Interstate’s construction program for the rest of 1957. 


Utica, Miss., citizens vote 170 to 33 to grant Mississippi Power & Light Co a 
franchise. However another election is in the offing. Citizens will be asked 
to vote on a referendum whether it will or will not sell its distribution system 
to the company. 


Latest releases on construction coming to our desk. Duquesne Light Co will 
install 172 Mw unit in its Elrama plant, bringing the station up to almost 500 
Mw .. . Plant McManus (40 Mw) of Georgia Power Co was dedicated on 
April 26 . . . First unit of 100 Mw at Agua Fria plant of Salt River Power 
District has been put into commercial operation . . . Utah Power & Light Co 
will spend $2.5 million for building and real estate acquisition program to house 
its general administrative and sales staff in Salt Lake City . . . Toledo Edison 
Co plans to spend $19 million for new construction this year . . . Dayton Power 
& Light Co buys 1,000-acre tract in Adams County, along the Ohio River, as 
the site of its third generating plant, estimated to eventually have one million kw. 


Boston Edison Co wins court suit. Company receives favorable decision in the 
Suffolk Superior Court of Massachusetts under which Judge Daniel O’Connell 
dismisses a suit against company’s policy of eliminating married women em- 
ployees from its payroll. 


“I Want to Know About the Electric Industry” booklet has just been published 
by the Edison Electric Institute. A new question on atomic energy has been 
added, bringing to 29 the number of questions which are answered. Single 
copy costs 25¢ with quantity prices on application to the EEI, 420 Lexington 
Ave, New York 17, N. Y. 


“Power Facts Handbook” being published by National Rural Electric Coop- 
erative Association contains some interestingly presented statistical data on 


- many phases of the electrical industry. Charts and tables tell the story of farm 


electrification, farm power use, federal financing of the rural electrification pro- 
gram. One chart of particular note compares Rural Electrification Adminis- 
tration interest rates to borrowers with the average and lowest interest rates paid 
by the federal government on marketable securities for the years 1935-56. This 
is NRECA’s answer to demands for higher interest rates on REA loans. Another 
section of interest to electric companies is a four-page table listing all certificates 
of accelerated amortization granted utilities. This chart also presumes to cal- 
culate the amount of the “subsidy” which the authors say is gained from use 
of the fast tax write-off. The way they figure it, it adds up to $4.7 billion over 
a 33%-year period. For copy write NRECA, Washington, D. C.; price $5. 
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90-kvar, 50-pound capacitors? 


Metal foil, kraft paper, and a liquid dielectric... basically, 
that’s all there is to a power capacitor. But add imagi- 
nation and the facilities of General Electric research and 
anything can happen. 


Progress in the manufacture and application of paper, 
foil, and liquid impregnant has already made capacitors 
smaller, lighter, and more dependable. General Electric 
designers work constantly with suppliers to make these 
materials more nearly perfect capacitor components. 


General Electric capacitor development never stops. 
While the ideal of a one-pound-per-kilovar capacitor may 


seem just a pipe-dream today, the reality may be taken 
for granted tomorrow. This is just one project that G-E 
designers are seriously tackling today. 

Want more information on General Electric capacitors? 
Your local G-E Apparatus Sales Engineer will be glad to 
help you. Or write to General Electric, Section 445-6, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 











NEWS ABOUT PEOPLE 


Sa 4 


WATSON F. TAIT, JR 


EDWIN H. SNYDER 


ARTHUR R. NELSON 






EDWARD R. EBERLE 


Public Service E&G Elevates Four Executives 


Watson F. Tait, Jr, has been 
elected executive vice president of 
Public Service Electric & Gas Co. 
Replacing him as vice president in 
charge of electric operation is Ed- 
win H. Snyder. Also advanced were 
Arthur R. Nelson, to general man- 
ager of the electric department, and 
Edward R. Eberle, to general man- 
ager-services. 

Tait, vice president of electric 
operation since 1950, has held var- 
ious positions in the electric depart- 
ment since he joined PSE&G in 
1922. In 1938 he was named as- 
sistant general superintendent of 
electric distribution and advanced 
to assistant general manager of the 
electric department in 1942. He be- 
came general manager in 1948. At 
present he is a director of both 
PSE&G and Atomic Power Devel- 
opment Associates, Inc. Tait, now 
president of New Jersey Utilities 
Association, is a graduate of Lehigh 
University. 

Snyder, who comes to his new 
position from that of electric de- 
partment general manager, has been 
with PSE&G since graduating from 
Lehigh in 1923. He rose from cadet 
engineer through posts of increasing 
responsibility and was named as- 
sistant chief engineer of the electric 
engineering department in 1943. 

Nelson, who assumes Snyder’s 
former post, has been general super- 
intendent of electric distribution 
since 1949. A 1920 graduate of 
Harvard University, Nelson joined 
PSE&G the same year and ad- 
vanced from cadet engineer to as- 


166 


sistant division superintendent of 
electric distribution in 1930. He be- 
came superintendent of the Essex 
Division electric distribution de- 
partment in 1940. 

Eberle, a 24-year PSE&G vet- 
eran, is former’ manager of indus- 


trial relations, commercial opera- 
tions. He previously served as 
managerial assistant in the general 


~ commercial manager’s office. Eberle 


graduated from Yale University in 
1931 and from Harvard Graduate 
School of Business Administration. 


Pearson and Tolk Elected VP's 


Southwestern Public Service Co has an- 
nounced the elections of W. L. Pearson and 
Roy Tolk as vice presidents of the Amarillo, 


Tex., utility. 


Pearson, who has been industrial manager 
since 1952, began full-time employment at 
Southwestern PS upon graduating from the 
Texas Technological College in 1931. Dur- 
ing his 26 years with the company he has 
also been local manager at Slaton and Can- 
yon, power sales engineer at Plainview and 
Lubbock, and division utilization manager 


at Lubbock. 


A past president of the Petroleum Elec- 





ag: 


W. L. PEARSON 





tric Power Association, Pearson is now 


serving as general chairman for the organi- 
zation’s annual meeting which will be held 


in Amarillo in June. 


Tolk has been serving as assistant to the 
executive vice president and general man- 
ager since 1953. Since joining Southwestern 
PS in 1938, he has held a variety of posi- 
tions, including statistical engineer, engineer, 
An electrical engineering 
graduate of the University of Texas, Tolk is 
a member of Eta Kappa Nu, honorary en- 
He is also a graduate 
of the Public Utility Executive Program of 


and draftsman. 


gineering fraternity. 


the University of Michigan. 





ROY TOLK 
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Behind each gallon of Creosote... 


CREOSOTE A corps of chemists and engineers, en- 
gaged in field testing, research, analysis and 

a oe the modern production control, is your assurance of 
continued, unequalled performance from 

preservative creosote: the only wood preservative that 
can prove both cleanliness and 50-year life. 

ith The five-ball distillation tower shown for 

wi a example, is being evaluated by Koppers 
researchers for more closely controlled dis- 

proved record tillation of creosote into its various com- 
ponents. The chemical multiplicity of creo- 

sote—over 50 of its 162 ingredients have 

been proved toxic to insects and fungi—is 


one key to its superior effectiveness as a 
wood preservative. 

Documented case histories of 50, 60 and 
even 80-year life from pressure-creosoted 
poles have convinced utilities of the un- 
equalled “staying power” of creosote. 

Much time is being devoted by Koppers 
to research into creosote’s properties and 
participation with industry groups in im- 
provement of preservative standards. As a 
result, you get clean proved protection for 
poles and crossarms from creosote, the 50- 
year plus preservative. 


A new booklet giving 
interesting facts about Mam Cc RF = oO ap oO ¥ Ee 
preservative perform- 


ance is now available to KOPPERS 


utility executives. Write 
for your copy. 


TAR PRODUCTS DIVISION 


Pittsburgh 19, Pa. 





Photos by Robert Yarnall Richie 


Rome’s station control cable installed 


Artist’s Sketch of first U.S. full-scale atomic-electric plant. This Atomic-Electric Power will be controlled from this large cabinet 
revolutionary power plant—under the operation of Duquesne Light installation at the Shippingport atomic power station. Nearly ten 
Company of Pittsburgh—will be delivering electricity to home miles of Rome’s highest quality station control cable were used in 
and industry in the Pittsburgh area late this year or early next. this vital system. 
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This country’s first full-scale atomic 
power plant for the generation of elec- 
tricity will contain almost ten miles of 
Rome’s highest quality station control 
cable. 

The selection of Rome’s Rozone- 
Roprene cable—with a special over-all 
asbestos outer braid—for this epoch- 
making installation was no accident, for 
individual Rozone insulated-Roprene 
jacketed conductors represent the ulti- 
mate in control cable design and per- 
formance. 

Advantages of Rozone insulation. 

Rozone—a high-quality oil-base com- 
pound—is an excellent insulation. Long 
and widespread experience has proved 
that its high-dielectric and impulse 
strength, combined with its resistance 
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to corona and ozone cutting, makes it 
an ideal insulation for control and 
high-voltage power cables. Its electri- 
cal properties are practically unaffect- 
ed by long-time immersion in water or 
burial in the ground. 

Advantages of Roprene jacket. 
Roprene—a neoprene synthetic rubber 
compound developed by Rome Cable 
—provides an extremely durable and 
permanent mechanical protective cov- 
ering for the individually Rozone-in- 
sulated conductors. It assures termina- 


ONLY 
1 VOLTAGE BEHIND 
’ 





Partner to the Atom. Rome’s control cable is here being installed in the nation’s first major 
atomic power plant at Shippingport, Pennsylvania. Rome Cable furnished over 50,000 feet of 
station control cable for this important installation. 


Ingport atomic power station 


tions that are resistant to abrasion, 
weather, and attack by chemicals and 
oils. And it is exceptionally resistant 
to fire. 

Additional fire protection for this 
particular cable included a special 
over-all asbestos outer braid. 

Specify premium-quality Rozone- 
Roprene control cable for your next 
job. Contact your nearest Rome Cable 
representative for more information— 
or write to Department 802, Rome Ca- 
ble Corporation, Rome, New York. 


ROME CABLE 


Cc Gu 


Oi a SI dns Be 


O N 
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Anderson Names Bitzer Sales Vice President 


Newly elected vice president in charge of sales for 
Anderson Electric Corp is C. B. Bitzer, who has served 
as general sales manager of the Birmingham, Ala., 
company since September, 1955. 

Bitzer has been associated with Anderson Electric, 
formerly Anderson Brass Works, Inc, since 1953, when 
he joined the firm in the capacity of Distributor Divi- 
sion Sales Manager. He was later named assistant to 
the general sales manager and general sales manager. 

Before accepting this appointment, he was with West- 
inghouse Electric International Co. During his 13 years 
with Westinghouse he served in various positions, in- 
cluding manager of the appliance department and divi- 
sion manager for Consumer Product Sales. 


George A. Knowles has been appointed assistant 
vice president and general sales manager of General 
Cable Corp. He succeeds William A. Powell, who 
has advanced to the position of president of Clifton 
Conduit Corp, a subsidiary. 

Knowles, in his new post, transfers to New York 
headquarters from Boston, where he previously served 
as assistant vice president and district manager of the 
New England district. 

Powell, who will make his new headquarters at Clif- 
ton’s Baltimore plant, assumes the post left vacant by 
G. L. Hatheway, recently appointed chairman of the 


GEORGE A. KNOWLES 


Duane A. Herman has been named 
manager of the Southern Electrical 
Division of Western Light & Tele- 
phone Co. He succeeds the late 
William A. Fowler. 


New assistant to the superintendent 
of power at Utah Power & Light Co 
is John S. Anderson. Also promoted 
were J. C. Conder to steam produc- 
tion engineer; Fred W. Kemper to 
Carbon plant superintendent; and 
J. H. Hutchinson to Hale plant 
superintendent. 


At Niagara Mohawk Power Corp’s 
Western Division, John E. Lemmler 
was named Northern district man- 
ager; Harry C. Gilbert, Angola dis- 
trict manager; Philip W. Evans, first 
resident manager of Dunkirk dis- 
trict; Walter J. Stepien, Jr, residence 
sales supervisor of the division; and 
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WILLIAM A. POWELL 


board. 


PERSONAL BRIEFS 


Leon B. Kiersz, East Buffalo area 
manager. Osborn B. Nye is new 
business manager of the Eastern 
Division. 


At Westinghouse Electric Corp, 
James C. Sheehan has been named 
vice president of operations for the 
Credit Corp . . . In conjunction with 
the formation of two new headquar- 
ters advertising departments to re- 
place the former industrial adver- 
tising component, W. T. Rush has 
been named manager and C. A. 
Boyles, assistant manager of gen- 
eral products advertising, and R. F. 
Gomber is manager and T. J. Far- 
rahy assistant manager, apparatus- 
defense advertising department. 


Recently named manager of Bake- 
lite Co’s Extrusion Materials Divi- 
sion was M. M. Suba. 


Allis-Chalmers Manufacturing Co 
product departments have ap- 
pointed Milton J. Kloosterboer as 
programmer, computer laboratory; 
Lionel G. Moore, Jr, engineer, proc- 
essing machinery department; Rob- 
ert Thoreson, application engineer, 
steam turbine department; John J. 
Dwyer, Jr, switchgear engineering 
department. 


New manager of manufacturing at 
General Electric Co’s specialty 
transformer department is J. Rich- 
ard Garvin. 


OBITUARY 


Herbert W. Briggs, 75, public utili- 
ties financial executive and longtime 


director of Southwestern Public 
Service Co, died recently. 
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A MESSAGE TO AMERICAN 


INDUSTRY * ONE OF A SERIES 


Can We Afford 
a $71.8 Billion Budget? 


THE BUDGET submitted to Congress by Presi- 
dent Eisenhower for the year beginning July 1 
proposes federal spending of $71.8 billion. In 
only four years, three during World War II and 
one during the Korean War, has the govern- 
ment spent more. Under the proposed budget 
the government expects to collect $73.6 billion, 
mostly through individual and corporation in- 
come taxes. 

The principal reason for the size of the budget 
and for this year’s increase is an expanding 
defense program. About 60% of all budget ex- 
penditures in the coming fiscal year will be for 
national security programs. Moreover, this area 
accounts for about 90% of the proposed in- 
crease in federal spending. In addition, as the 
chart shows, there are large expenditures pro- 
posed for purposes other than defense. 

Continued budgets of this size, some contend, 
will lead to inflation and wreck our economy. 
It has been suggested that they might lead to 
“a depression that will curl your hair.” Yet 
many insist that the budget, large as it is, still 
is inadequate in many respects — for defense, 
schools, agriculture, small business, health, re- 
search, indeed, for almost every activity in 
which the government has become involved. 


Is It Really Too Big? 


Actually, the proposed budget would 
place no greater burden on the economy 
than any budget in the last six years, be- 
cause our economy has been growing. Fed- 
eral spending per capita under the proposed 


+tThese figures refer to the regular federal budget and do not 
include operations of trust funds, primarily for social security 
programs and the new federal aid program for highways, 
which are financed by special taxes. 
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budget will be about $416, or $10 more than 
this year; but our per capita income rose almost 
$80 last year. And, because of our increasing 
population, next year’s expenditures will, in 
fact, amount to less per capita than in 1954 
when federal spending was $4 billion lower. 

Another way of measuring the burden of gov- 
ernment expenditures on the economy is to com- 
pare the purchases of goods and services of all 
branches of government — federal, state and 
local — with the total output of the nation. The 
share of our national product taken by govern- 
ment this year will be about the same as in the 
past two years and, furthermore, about the same 
as the average for the past 28 years. 

By the standard of any recent year, the budget 
is within the means of the American economy. 
In this sense, we can “afford” it. But the pros- 





FEDERAL BUDGET EXPENDITURES 
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pect of steadily increasing budgets, requiring 
20% or more of our national income, introduces 
another threat. 


The Real Threat 


Large and rising budgets that do not balance 
government spending with higher tax collections 
clearly would be inflationary and would destroy 
the value of the savings and income of all who 
lagged in the race with climbing prices. But 
serious dangers will still exist even if our budget 
continues to be balanced, as this year’s is. 

@ Budgets that require a large take in 
taxes eat up the savings required to finance 
private industry. What the taxpayers must 
give the government they cannot save. This de- 
prives private industry of the savings and re- 
sources needed to expand and modernize pro- 
ducing facilities. 

@ High tax rates also undermine the in- 
centive to save and invest in normal busi- 
ness enterprises by taking such a large 
share of any income gained. Taxes on cor- 
poration income now take 52% of all income 
over $25,000. And taxes on individual incomes 
can take as much as 90% of earnings that re- 
main after this 52% bite. 

@ High taxes encourage, on the part of 
both individuals and corporations, the 
search for “gimmicks” and special treat- 
ment. As a leading character in Cameron 
Hawley’s novel Executive Suite observed: “To 
a far greater degree than most people realize, 
income tax has become a primary governing 
factor in corporation management.” Indeed, it 
is only because of the numerous gimmicks and 
special provisions now available that high tax 
rates have not already inflicted greater damage 
to economic incentives. 

These dangers comprise the real threat of 
large and rising federal budgets. It is a threat 
to continued growth of our economy, and it is 
no less a threat merely because the budget is 
technically in balance. 


What Should Be Done? 


In attempting to hold government spending 
within reasonable bounds, we should not hold 
back on needed civilian programs. The heavy 
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demands now being urged at all levels of gov- 
ernment for roads and schools, for instance, are 
largely the result of failure to keep pace with 
the growth of the country. Furthermore, we 
cannot cut provisions for national security below 
the minimum level of safety. And unhappily, 
defense in the rocket and missile age is fan- 
tastically and ever increasingly expensive. 

What we can do is enforce some financial 
discipline on our military leaders, and hold 
down our defense expenditures by making sure 
their demands are justified and hy requiring 
efficiency. In the civilian programs, though some 
need to be increased to serve a growing economy, 
we can eliminate the outright waste. 


A More Difficult Job 


We must also do something far more difficult, 
and that is to reduce federal programs of aid to 
special groups at the expense of all the tax- 
payers. The new budget calls for over $5 billion 
for veterans, and another $5 billion for farmers. 
A number of industries and areas stand to 
receive aid in large amounts based less on 
necessity than on political pressure. These 
demands for increased aid, year after year, 
must be resisted if we are to have any hope 
of stopping a relentless rise in our budget. 

Then, as our national income increases, we 
can look forward to reducing tax rates and pro- 
viding greater incentives for the private sector 
of the economy. Only in this way — by keep- 
ing government spending in line with 
economic growth — can we prevent our 
federal budget from being a crippling 
burden. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 


or parts of the text. 


Rouetd UM Gre 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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MEETINGS CALENDAR 








APRIL 


Association of Iron & Steel Engineers—Annual Spring Con- 
ference, Netherland Hilton Hotel, Cincinnati, April 29-May 1. 


Edison Electric Institute—Iinsurance Committee, Williamsburg 
Inn, Williamsburg, Va., April 29-30; Accident Prevention Com- 
mittee, Algiers Hotel, Miami Beach, Fla., April 29-May 1. 


MAY 


American Institute of Electrical Engineers—Northeastern Dis- 
trict Meeting, Wendell-Sherwood Hotel, Pittsfield, Mass., May 
1-3; East Central and Middle Eastern District Meeting, Dayton- 
Biltmore Hotel, Dayton, Ohio, May 7; Protective-Relaying Con- 
ference, Hightower Auditorium, Georgia Institute of Technol- 
ogy, Atlanta, Ga., May 9-10. 


@ Edison Electric Institute—Transmission and Distribution 
Committee, Irem Temple County Club, Dallas, Po., May 2-3; 
Prime Movers Committee, Tides Hotel, St. Petersburg, Fla., 
May 6-8; Commercial Cooking and Water Heating Committee, 
Sheraton Hotel, Chicago, Ill., May 7; Hydraulic Power Com- 
mittee, Highland Hotel, Massena, New York, May 13-15; In- 
dustrial Relations Committee, EEl Headquarters, New York 
City, May 16; Electrical System and Equipment Committee, 
Statler Hotel, Buffalo, N. Y., May 20-21; Accounting Division 
Time and Place Committee, jointly with AGA, AGA Headquar- 
ters, New York City, May 23; Financing and Investor Rela- 
tions Committee, Edgewater Beach Hotel, Chicago, Ill., May 
31-June 1. 


Pennsylvania Electric Association—Hydraulic Power Commit- 
tee, Skytop Lodge, Skytop, Pa., May 2-3; Communications 
Committee, Hotel St. Francis, Canton, Ohio, May 6-7; Eighth 
Annual Customer Relations Conference, Hotel Hershey, Her- 
shey, Pa., May 8; Electrical Equipment Committee, Hotel Roose- 
velt, Pittsburgh, Pa., May 9-10; Relay Committee, Bedford 
Springs Hotel, Bedford Springs, Pa., May 16-17; Systems Oper- 
ation Committee, Skytop Lodge, Skytop, Pa., May 23-24. 


Southeastern Electric Exchange—Engineering & Operations 
Sections, Fontainbleau Hotel, Miami Beach, May 2-3; Heat 
Pump Steering Committee, sponsored jointly with Association 
of Edison Illuminating Companies and Edison Electric Institute, 
Battle House, Mobile, Ala., May 10-11. 


© American Society for Testing Materials—New England Dis- 
trict Meeting, University of Rhode Island, Kingston, R. I., 
May 3. 


Air Conditioning and Refrigeration Institute—Annual Meeting, 
The Homestead, Hot Springs, Va., May 5-8. 


Northwest Electric Light & Power Association—Business De- 
velopment Section, Vancouver, B. C., May 6-8. 


Appliance Parts Jobbers Association, Inc—18th Annual Meet- 
ing, Balmoral Hotel, Miami Beach, Fla., May 7-11. 


Electric Companies Advertising Program—Copy Group Meet- 
ing, Hotel Statler, Cleveland, Ohio, May 8. 


Public Utilities Advertising Association—Annual Convention, 
Hotel Statler, Cleveland, Ohio, May 8-10. 


Industrial Nuclear Technology Conference—Museum of Science 
and Industry, Chicago, Ill., May 14-16. 


Pacific Coast Electrical Association— Annual Convention, Fair- 
mont Hotel, San Francisco, Calif., May 15-17. 


New York State Society of Professional Engineers—1957 En- 
gineering Industries Exposition in connection with its annual 
convention, Statler Hotel, New York City, May 16-18. 


American Institute of Mining, Metallurgical and Petroleum 
Engineers—Eleventh Annual New England Regional Conference, 
Hotel Statler, Boston, Mass., May 17-18. 
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© American Public Power Association—Lake Placid Club, 
Lake Placid, N. Y., May 21-23. 


National Association of Electrical Distributors—49th Annual 
Convention, Sheraton Park and Shoreham Hotels, Washington, 
D. C., May 26-29. 


JUNE 


Electric Companies Advertising Program—Management Group, 
Palmer House, Chicago, Ill., June 2. 


© Electric Companies Public Information Program—Steering 
Committee, Palmer House, Chicago, Ill., June 2. 


© Eighth Annual Conference on Industrial Research—Spon- 
sored by the Department of Industrial and Management En- 
gineering of Columbia University, Arden House, Harriman, 
N. Y., June 2-7. 


American Society of Refrigerating Engineers—53rd Annual 
Meeting, Hotel Fontainbleau, Miami Beach, Fla., June 3-5. 


Edison Electric Institute—Annual Convention, Palmer House, 
Chicago, Ill., June 3-5. 


®@ National District Heating Association—48th Annual Meet- 
ing, The Homestead, Hot Springs, Va., June 3-6. 


@ Electric Association—Chicago Electrical Industry Show, Con- 
rad Hilton Hotel, June 4-6. 


American Institute of Electrical Engineers—industrial Power 
Rectifiers and Semiconductors-Metallic Rectifiers Committees, 
Morrison Hotel, Chicago, Ill., June 4-5; Summer General Meet- 
ing, Sheraton Mount Royal Hotel, Montreal, June 24-28. 


American Society of Mechanical Engineers—Semi-annual Meet- 
ing, Sheraton-Palace Hotel, San Francisco, Calif., June 9-13. 


Public Utilities Association of the Virginias—Accident Pre- 
vention Conference, Daniel Boone Hotel, Charleston, W. Va., 
June 14. 


American Society for Testing Materials—Annual Meeting, 
Chalfonte-Haddon Hall, Atlantic City, N. J., June 16-21. 


© Industrial Management Center—fFourth Annual Material 
Handling Training Conference, Lake Placid, N. Y., June 16-29. 


© American Society for Engineering Education—Annua! Meet- 
ing, Cornell University, Ithaca, N. Y., June 17-21. 


®@ Canadian Electrical Association—Annual Convention, Man- 
oir Richelieu, Murray Bay, Quebec, June 19-21. 


Wisconsin Utilities Association—Annual Convention, Account- 
ing Section, King’s Gateway Hotel, Land o’ Lakes, Wisconsin, 
June 23-25. 


Michigan Electric Association—Grand Hotel, Mackinac Island, 
Mich., June 23-26. 


American Society of Heating and Air Conditioning Engineers 
—Semi-annual Meeting, Manoir Richelieu, Murray Bay, Que- 
bec, June 24-26. 


@ Additions this week. 


R/W Meeting Slated for Electric Companies 


The first national gathering of electric company right-of-way 
men is scheduled for May 15 at Chicago, Ill. Problems and 
practices in acquiring sites and rights of way will be dis- 
cussed at the one-day session. The meeting will be held in 
the Conrad Hilton Hotel. For details write R/W Editor, Elec- 
trical World, 330 West 42nd St., New York 36, N. Y. 
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“New line of Alcoa heavy-duty 





— 


eliminates all loose parts 


Three new extruded, parallel 


groove clamps 


handle #2 to 40QOMCM conductor— 


Economically priced 


Are your men always dropping or losing the nuts and washers 
from old-fashioned clamps? End fumbling loose parts. Here’s 
the answer: Alcoa’s new heavy-duty universal clamps—all 
loose parts have been eliminated. They can be applied without 
being taken apart. 

These new clamps also reduce inventories. A newly developed 
universal groove design allows just three clamps to cover the 
full ACSR range from # 2 to 397.5MCM (18/1), stranded 
from #2 to 400MCM. They’re competitively priced heavy- 
duty clamps. 

Top and bottom parts of the clamps are Alcoa® Aluminum 
Extrusions—made strong, solid, dense, with a heat-treated 
alloy. Being wrought metal, tapped bolt holes have strong 
threads. Bolts are anodized to reduce thread friction. All parts 
are aluminum to equalize expansion, eliminate corrosion. 
Grooves are specially treated and coated with No-Ox-Id. 


Catalog 482.1 
(One #1 groove, 
one #2 groove) 


Functional catalog numbers: digit to left of decimal is 


Experience gained during a quarter century of making parallel 
groove clamps has been applied in designing these new heavy- 
duty universal clamps. 

Months of extensive laboratory testing have proven these 
heavy-duty clamps. They have undergone 1,000 heat cycles 
using various conductor combinations; test current produced 
conductor temperatures of 200° F—without significant change 
in connection resistance. 

Your Alcoa representative has samples of these clamps and 
full details. Let him show you how they can reduce your 
inventory, help on your connecting problems, make your 
men’s work easier. Or write ALUMINUM COMPANY OF AMERICA, 
2306-D Alcoa Building, Pittsburgh 19, Pa. 


THE ALCOA HOUR— 
Television's Finest Live Drama —Alternate Sunday Evenings 


Your Guide 
to the Best in 
Aluminum Value 


ALCOA ©. 


ALUMINUM | 
CONDUCTORS & ACCESSORIES 


ALUMINUM COMPANY OF AMERICA 





Catalog 482.2 
(Two #2 grooves) 





number of one groove; digit to right is other groove. 
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— Universal clamps 






PATENT PENDING 


RANGE OF CONDUCTOR FOR EACH GROOVE SIZE 


Stranded Conductor 
Min. Max 


2 3/0 3/0 


(6/1) (6/1) 


3/0 397.5MCM 3/0 400MCM 
(6/1) (18/1) 


(See captions under clamps) 


Catalog 481.1 
(Two #1 grooves) 
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America’s First 


e Your protective PAGE FENCE can 
be comprised of units that best 
meet your individual needs or pref- 
erences. All are quality-controlled 
by PAGE from raw metal to finished 
units ready for assembling. Your 
PAGE FENCE will be planned and 
expertly erected to meet engineer- 


Philadelphia or San Francisco. 


ey 





Wire Fence—since 1883 


Why a PAGE Fence 
is the RIGHT Fence 
for YOU... 


You can choose from— 


—8 Fence Styles 

—8 Fence Heights 

—4 Fabric Metals 

—2 Types Metal Posts 

—Top Rail or Top Wire 

—Single or Double 
Extension Arms 


—6 Gate Styles, 
Many Widths 


ing standards by a reliable, long- 
experienced firm permanently lo- 

cated in your vicinity, knowing 

local conditions affecting fence, 
and having lasting interest in every 
fence it installs. For illustrated 

PAGE information and name of near- 

est firm... 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., 
Atlanta, Bridgeport, Chicago, Denver, Detroit, Houston, Los Angeles, NewYork, 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 





You've got the key in your hand... 


the key that unlocks the tremendous market potential 


of the Electric Power Industry . . 


. Whoever you want 


to reach, no matter which segment of this com- 
plex, expanding market they’re in. ELECTRICAL 
WORLD’S audience of more than 26,000 all-paid 


subscribers is the bone and marrow of the entire 


industry—the key people wherever electricity is gen- 
erated, transmitted, distributed or utilized in large 
amounts. Want the whole story . . . the real signifi- 
cance of WORLD'S audience to you? Simple. Write | 
today for “Quick Facts”. 


ELECTRICAL WORLD 
330 W. 42nd St., New York 36, N. Y. 
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SALES ASSIGNMENTS 


COMPANY STAFFS 


Clark Bros Co has named Arthur N. 
Haar as western regional sales manager 
for industrial sales, with headquarters in 
Chicago. 


Essex Wire Corp has advanced O. W. 
Andersen to succeed retiring J. J. Mad- 
den as sales manager of the Paranite 
Wire & Cable Division. 


General Electric Co’s metallurgical prod- 
ucts department has designated R. J. Jab- 
lonski as sales representative for Car- 
boloy cemented carbide cutting tools in 
the Flint, Mich., area. He succeeds Paul 
Kunz, transferred to Houston, Tex. 


H. M. Harper Co has appointed Roderick 
Martin, Jr, as Florida district manager. 


International Business Machines Corp’s 
Data Processing Division has named 
Harry L. Maurer district manager of 
customer engineering in the Manhattan, 
Bronx, and Brooklyn, New York, area 
. . . Gilbert A. Shedd is new senior rep- 
resentative in the eastern sales region. 
He will coordinate sales activities and 
planning of applications of IBM equip- 
ment for customers in the public utilities, 
petroleum, and publishing fields. 


I-T-E Circuit Breaker Co’s Transformer 
and Rectifier Division has named Elton 
W. Turner as manager of Electro Clutch 
sales. 


Line Material Co has appointed Stanley 
D. Reed as field engineer in the Chicago 
area with offices at Melrose Park. 


Minnesota Mining & Manufacturing Co 
has promoted William H. Madden to 
distributor trades sales manager, Mag- 
netic Products Division. 


S & C Electric Co’s new sales engineers 
for the Northern California and Nevada 
territory are William R. Sibbett and 
Frank C. Trayer. 


Simplex Wire & Cable Co has made the 
following appointments: E. F. Galvin as 
New England district manager to suc- 
ceed retiring Arthur W. Coombs; Clar- 
ence Beard, assistant New England dis- 
trict manager; E. A. Carlson, manager 
of railroad sales; and Paul J. McHale 
assumes railroad sales duties previously 
handled by Carlson in New England. 


Sylvania Electric Products, Inc, has 
named H. Page Woodbury as sales super- 
visor for lighting products in the New 
York section of the Metropolitan dis- 
trict . . . Lighting Division has appointed 
Robert Houston lighting sales supervisor 
for the northern New Jersey area... . 
Lou Ridgeway, field representative, Los 
Angeles district, transfers to Sylvania’s 
International Division as resident sales 
manager for Cuba. 


Union Carbide & Carbon Corp has ap- 
pointed Charles Lowe as technical rep- 
resentative for the Extrusion Materials 
Division of Bakelite Co in the Hartford, 
Conn., territory. 
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PROFESSIONAL SERVICES 


AMERICAN AIR SURVEYS, INC. 
Engineers 


¢ Transmission Plan & Profile 
¢ Stockpile Inventory 
© Topo Maps for Reservoir Studies 
* Stereo-photos for Planning 


907 Penn Ave. Pittsburgh 22, Pa. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Engineers 





Electricity—Water—Sewage— Industry 
Reports, Design, Supervision of Construction 


Investigations, Valuations and Rates 
1500 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 


175 Enfield St. Hartford, Conn. 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reports ¢ eye 
Construction ¢ Electric, Steam, Hydro Plants 
Transmission ¢ Distribution ¢ Aeronautical 
Faciilties * Research and Development « Nuclear, 
Chemical, and Industrial Plants 


160 West Broadway . New York 13, N. Y. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 


DAY & ZIMMERMANN, INC. 


Engineers & Constructors 


Transmission & Distribution Lines 
Substations 
Design & Construction 
Reports - Valuations - Rates 
Industrial & Utility 


New York PHILADELPHIA Chicago 


DOBLE ENGINEERING COMPANY 
Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical 
Communications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 
Branch Office: 20 N. Wacker Dr., Chicago, Il. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric and 
chemical laboratories. rendering testing, research 
and associated services, including certification, 
inspections at factories and field investigations. 


2 East End Avenue at 79th St., New York 21, N. Y. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Construction & Maintenance 
Transmission—Distribution—Communication Lines 
Substation, Radio and Television Towers 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 


Engineers 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York ¢ Chicago « Los Angeles 





GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 


Reading, Pa. New York, N. Y. 


HARZA ENGINEERING CO. 


Consulting Engineers 


Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 
400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Brection and Maintenance of 
Electrical Transmission and Distribution Lines 


1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports—Examinations— Appraisals 
Machine Design—tTechnica] Publications 
Boston New York 


JENSEN, BOWEN & FARRELL 


Engineers 


Appraisals—Investigations— Depreciation Studies— 
Cost Trends—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Original Cost and Continuing Property Record 
termination 
Ann Arbor, Michigan 


M. W. KELLOGG 
Piping System Design Analyses 
Unique model tester as well as modern digital com- 
puter facilities available for low cost, accurate flex- 
ibility analyses of the most complex piping systems. 


The M. W. Kellogg Company 
711 Third Ave., New York 17, N. Y. 


THE KUWIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diese!) 
Utility « Industrial « Chemical 


1200 N. Broad 8t., Philadelphia 21, Pa. 


THE LUMMUS COMPANY 
Engineers and Constructors 
385 Madison Ave., New York, N. Y. 

Houston . . London 


The Hague . . Montreal 
Caracas . . Bombay 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Appraisals 
Designs and Construction Supervision 


80 Federal St., Boston 10, Mass. 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers . . Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SANDERSON & PORTER 
ENGINEERS 


Design 
Construction 


SARGENT & LUNDY 


Engineers 


140 South Dearborn St. 
Chicago, Il. 


F. W. SCHEIDENHELM 
Consulting Engineer 


Hydraulic Engineering, Hydro-electrie Development. 

Water Supply, Flood Control, Problems 

relating to Water Rights and Water Power Law. 
Appraisals 


50 Church Street, New York 7, N. ¥. 


SVERDRUP & PARCEL, INC. 
Engineers - Architects 


Design, Construction Supervision 
Steam and Hydro Power Plants 
Power Systems - Industrial Plants 
Studies - Reports 


St. Louis San Francisco Washington 


TIPPETT & GEE 
Consulting Engineers 


Mechanical ¢ Electrical ¢ Thermodynamic 
Structural Design ¢ Studies ¢ Supervision 
Power Stations ¢ Transmission ¢ Distribution 

Industrial Plants « 


1333 North Second Street Abilene, Texas 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize = ete 
Distribution - Transmission - Telephone 
lines - staiateneese - Roads - Bridges 
ams 


Main Office — 38% Center Street, Rutland, Vt. 
Branch Office — Little Rock Road, Charlotte, N. C. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 
Construction and Maintenance 
Transmission - Distribution 


Electric and Telephone Lines 
Consultants 


505 York Road Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction « Reports « Appraisals 
80 Broad Street, New York 4 


READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified by 
the offering of these special services 
NATIONALLY. 








SEARCHLIGHT SECTION scan 


BUSINESS 


OPPORTUNITIES 


EQUIPMENT 


USED or RESALE 





UNDISPLAYED RATE: 


$1.50 a line, minimum 3 lines. 
@verage words as a line. 


PROPOSALS, $1.50 a line an insertion. 


BOX NUMBERS count as one fine additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in advance for four consecu- 
tive insertions of undisplayed ads (not including proposals). 


Te figure advance payment count 5 


DISPLAYED RATE: 


The advertising rate is $14.00 per inch for all advertising appearing on other 


than a contract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 


Displayed Style. 


columns—30 inches—to a page. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 


SEND NEW ADVERTISEMENTS TO Classified Advertising Div. of ELECTRICAL WORLD, P. O. Box 12, N. Y. 36, N.Y. 








3—1000 KVA Penn 33000-2500/4330Y 
3—1000 EVA Mol 13200-2400/4160Y 
3— 667 KVA Mol 2400-480 

3— 500 KVA W-H 33000-2400/4160Y 
3— 500 KVA G-E 22000-2300/4000Y 
333 KVA G-E 33000-2300/4000Y 
333 KVA A-Ch 2400-480 

250 KVA W-H 22000-7200/12470Y 
200 KVA Mol 7200-2400/4160Y 
167 KVA W-H 13200-240/480 
100 KVA A-Ch 33000-7200 

100 KVA W-H 22000-6900 

100 KVA Cent 13800-240/480 

50 KVA Cent 13800-120/240 






rittrrrrr 





Many other items in stock 


TRANSFORMERS WANTED 


Reliable rewind and repair service 










on all makes of transformers 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 







45 Year's Dependable Service 





FOR SALE 
Subject to Prior Sale 


1750 feet, G.E. 
15 KV AERIAL CABLE 


3/C #2 (19/.0591") coated copper, semi-con. tape, 
19/64” Super Coronal tape, tapes 5/64” Geoprene, 
cabled and bound to a '‘2” EHS 30% copperweld 
messenger for 15 KV grounded neutral service. 6 
only #717031-3D, G&W | conductor 15 KV pot- 
heads. If interested contact N. C. Stirewalt, V.P., 


Central Illinois Public Service Co. 
Springfield, Illinois. 


LARGE POWER EQUIPMENT 
Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 
BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 
OL. 3-3334 








3—167'2 KVA Westinghouse 


2 
3—100 KVA Wagner—2400/4160—7200/12470Y 
. Induction regulators—25 KVA, 2400/4160 

32 step with 10+10 voltage regulation 


All of these transformers are only four or five years 
old and in excellent condition. 


Contact Board of Public Works, Auburn, Nebraska 
c/o Lambert Blecha, manager. 





13.2—2400/4160 
60—13. 








TRANSFORMERS | |SALES 




















ENGINEERS 


(4 REQUIRED) 


Prefer graduate Electrical Engineer with at 
least five (5) years experience in Electrical 
distribution, or fuse cutouts and lightning 
arrester design or application. 

Man desired must be of good character. 
Work involves sales engineering on cut- 
outs and lightning arresters. Position will 
require traveling. 


Compensation commensurate with experi- 
ence and ability. Positions afford real 
opportunity for advancement. All com- 
munications held strictly confidential. 


Send resume to C. H. LeVee 
Hubbard & Co., 5401 W. Roosevelt Road 
Chicago 50, Ill. 





ELECTRICAL 
DESIGNERS 


Conduit and physical layout men. Control 
and wiring exp. desirable but not neces- 
sary Work in air conditioned offices of 
a leading hydroelectric consultant in Chi- 
cago. Good —e. salaries and liberal 
fringe benefits. Challenging work and op- 
portunity for advancement. Please send 
complete resume to Hugo Niemi, Person- 
nel Manager 


HARZA ENGINEERING CO. 
400 West Madison Street Chicago 6, Ill. 





ELECTRICAL ENGINEER 


Electrical Engineer interested in electrical 
design of power plants or industrial plants. 
Experience not required. 





Excellent opportunity with consulting en- 
gineering firm in Middle West. Liberal 
benefit plans and good working conditions. 


Send resume of education and experience 
with statement of salary requirements to: 





P-3234, Electrical World, 
520 N. Michigan Ave., Chicago 11, Ill. 
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REPLIES (Bow No.): Address to office nearest you 
c/o This publication Classified Adv. Div. 
NEW YORK: P. O. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave, (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 
Electric Distribution Engineer with minimum 
ten years utility distribution experience. Con- 
sulting staff position one year foreign service. 
Distribution economics, design, standards, 
and operation improvement large power sys- 
tem undergoing modernization. Excellent liv- 
ing condiitons, substantial salary and living 
allowance, wife accompany. Age 34 to 68. 
P-4796, Electrical World. 


Electrical Designers—Top Salary, Schedul 
Overtime at Time & One-Half Rates. Imme- 
diate Openings. Permanent Positions, Paid 
Holidays & Vacations. Experience required 
in Power Plants and Industrial Buildings. . . 
Marbarry Corp. 120 Greenwich St. N. Y. 6, 
N. Y. REctor 2-3749. 


Electrical-Mechanical Engineer—Large An- 
thracite Coal Mining Operation Northeastern 
Pennsylvania, to take responsible charge de- 
sign, construction and maintenance. Mining 
experience desirable but not required. Sub- 
mit qualifications, experience, personal status 
and salary expected. P-4888, Electrical 
World. 


Graduate Electrical Engineer experienced in 
inspection of power generating and distribu- 
tion installations for work abroad. Give full 
details of experience and education. Salary 
range $8000.00 to $10,000.00 per year. 
P-4959, Electrical World. 


U. G. Government 





Sealed bids will be received in the office of 
the Engineering and Construction Director, 
Panama Canal Company, Balboa Heights, 
Canal Zone until 10:00 A.M., E.S.T., June 
28, 1957 and at that time publicly opened, 
for the following: Furnishing all plant, 
labor, materials, equipment and services and 
performing all work to convert all domestic, 
commercial, and industrial equipment on the 
Pacific side of the Panama Canal Zone from 
25 to 60 cycle operation. The work, in gen- 
eral, consists of conversion or replacement 
of all frequency sensitive appliances, ma- 
chines and equipment as well as modifica- 
tions to electrical equipment and facilities 
in the Pacific Terminal Area of the Canal 
Zone. Bid data, specifications, and draw- 
ings will be available for examination by 
prospective bidders or other interested par- 
ties in the New York office, Panama Canal 
Company, Procurement Division, 21 West 
Street, New York 6, N. Y. Data may be 
obtained upon payment of a deposit of 
$50.00 for each set, which will be refunded 
if data is returned within 40 calendar days 
after the opening of bids. For further in- 
formation call Bowling Green 9-5380, ex- 
tension 56. 


EMPLOYMENT PROBLEM? 


When you are in need of specialized 


men for specialized jobs, contact them 
through an employment ad in this 
publication. 
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Are you playing 
hide-and-seek with 
ELECTRICAL WORLD? 


Like all proud parents, we 
liké our magazine, and we're 
pretty sure you like it too. We 
wouldn’t want your copy to 
be the one that gets lost. So 
why not give our mailing de- 
partment a hand when you 
change your address. All you 
have to do is fill out the sim- 
ple forms below . . . or just 
give us your old and new ad- 
dresses in any form you want 

. and mail them to Sub- 
scription Department, Elec- 
trical World, 330 W. 42nd St., 
New York 36, N. Y. 


P.S. You'll be doing yourself 
a big favor if you notify your 
local postmaster, too, so he 
can keep the rest of your im- 
portant mail coming through. 
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HEN an electrical failure 

strikes a generator you have 

more than a fire loss on your hands! Besides dam- 
age to an expensive piece of equipment, you 
suffer loss of power output while time consuming 


repairs are made, to say nothing of valuable trans- 
mission equipment lying idle! 


Being a special kind of fire hazard, generators 


require special fire protection. They should really 
have Kidde fire protection! 


Because Kidde fire protection is fully automatic, 
it guards generators 24 hours a day. Thermostats 
see to it that at the first sign of flame, the system 
actuates instantly, minimizing damage. 


Patented Kidde Multijet nozzles also play an 
important part in the operation of a Kidde sys- 
tem. Because of their unique design, they insure 


180 


FLEXIBLE CONNECTION 


if 
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STATS MOUNTED ON 
ETNA BOX IN PATH or 
HOT AIR AHEAD OF COOL 


SPECIAL FIRE PROTECTION... 
TAILOR-MADE FOR GENERATORS! 


Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 
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the most efficient dispersion of carbon dioxide 
throughout a fire-struck generator’s run-down 
time. And after a fire, the CO. used in Kidde sys- 
tems leaves no mess to harm generators or other 


valuable electrical equipment. It puts out the 
blaze, then vanishes into thin air! 


Kidde engineers will be pleased to inspect your 
generators — protected or not — and talk over 
their recommendations with you free of charge. 
For more information write to Kidde today. 


The words ‘Kidde’, ‘Lux’, 
‘Lux-O-Matic’, ‘Fyre-Freez’ 
and the Kidde seal are 

D trademarks of 


Wa!ter Kidde & Company, Inc. 


& 
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Walter Kidde & Company, Inc. 
430 Main Street, Belleville 9, N. J. 
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The world of science behind 


EXIDE-MANCHEX 
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od 


BATTERIES 





Being interviewed is R. R. Jardine, Supervisor of Development Engineering 


“Open windows let electrolyte in—power out”’ 


At the Exide Laboratories—Reporter: You mean there’s an important 
connection between the electrolyte and the 
battery power? 


Jardine: Yes indeed. You see how I’m run- 
| ning these strings through the ‘“‘windows” in the 
Exide-Manchex positive plate? These openings 
(( give the electrolyte free access deep into the 
| interior of the plate. 
vs 
ff: 


yy . 
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Reporter: How does that affect battery 
performance? 





Jardine: It means there’s no time lag—no 
slow filtering of the electrolyte to reach the 
active material. There’s a continuous contact 
between the electrolyte and the entire plate. 
So the power is there when it’s called for. 


Reporter: Do other batteries have this free 
access of electrolyte to the active material? 


Jardine: No they don’t. Because only the 
Exide-Manchex has the positive plate with the 
spiral lead buttons locked into a cast alloy grid. 


Reporter: Obviously this is an important 
feature of the Exide-Manchex Battery. 


Jardine: Yes it is, but it’s just one of many 
engineering details that contribute to their 
long life and high capacity. 


Note to battery users: When you order batteries 
for float or cycle service in stationary applications, be 
sure to specify Exide-Manchex. Write for detailed 
bulletin. Exide Industrial Division, The Electric 
Storage Battery Co., Philadelphia 2, Pa. 


ry ® 
THE ELECTRIC STORAGE BATTERY COMPANY Exide 





Here are the four 
steps needed to make 
this comparison: 


1. Select substation size. 


2. Determine percent regulation 
required. 


3. Select proper size regulating unit, 
based either on current or kva, 
and range of regulation required. 


4. Compare cost of LTC portion of 
transformer and 3 distribution 
regulators. 


In this example, the substation size is 7500 
kva, 328 amperes, 13,200 volts, self-cooled. 
Regulation required is +10% —5%. 


Key to savings is unequal range 
of regulation using Vari-Amp 


Regulation needs are figured either on basis 
of setting permanent taps of transformer up 
5%; or using an alternate voltage on low 
voltage winding to provide a 5% boost. 

Then only a 5% raise from the regulator is 
needed. On maximum load the transformer 
raises voltage 5%; regulator raises voltage 5% 
...anet raise of 10%. 

This requires regulators to carry 7500 
through kva or 328 amperes at the 5% Vari- 
Amp position. 

On minimum load the transformer raises 
voltage 5%; regulator lowers voltage 10%, 
which gives a net result of —5%. The regula- 
tor is allowed to go to —10% because load 
current has dropped below the 10% current 
rating of the regulator. 

The selection: regulators rated 167 kva, 
7620 volts, 219 amperes. 

Comparing costs shows a saving of $7504 
using Allis-Chalmers distribution regulators 
with Vari-Amp. 


See what you can save! 


Get a bid on A-C regulators next 
time you figure a substation. Ask 
your nearby A-C office or write for 
“Key to low cost regulation,” No. 
A-5307. Allis-Chalmers, Power 
Equipment Division, Milwaukee 
1, Wisconsin. 


® als 


Regulators 
TT 


LTC on transformer with 


+10% regulation - 


$19,174 


3 Distribution Regulators with 


+10% —5% regulation - - 


11,670 


SAVINGS 


(using Vari-Amp) 


Allis-Chalmers 
Originators 
of: 





$ 7,504 


@ 5/8% step regulators 
@ Unit construction 
@ Vari-Amp 





